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SECTION  1.0 
EXECUTIVE  SUMMARY 


This  report  documents  the  activities  and  findings  of  field  investigations  conducted  at 
the  Hazardous  Waste  Storage  Area  (HWSA)  at  Rickenbacker  Air  National  Guard  Base 
(ANGB)  between  January  and  March  1990.  The  purpose  of  this  investigation  is  to  deny 
or  determine  the  presence  of  chemical  contamination  in  the  surface  sediment,  soil  and 
groundwater  at  the  HWSA,  assess  the  potential  risks  to  the  environment  and  human 
health,  and  determine  actions  that  will  allow  a  closure  to  the  HWSA. 

Rickenbadcer  ANGB  is  located  twelve  miles  southeast  of  Columbus,  Ohio.  The 
facility  has  been  in  operation  since  the  early  1940’s  in  siq>poit  of  training  and  air-to-air 
refueling  missions.  Reciprocating  and  jet  engined  aircraft  have  been  operated  out  of  the 
facility. 

The  HWSA  at  Rickenbadcer  ANGB  consists  of  Building  560  and  the  Drum  Storage 
Area  southeast  of  the  building.  It  has  been  a  under  a  Part  A  Permit  for  hazardous  waste 
storage  since  1983.  The  fiidlity  was  last  used  in  September  1986.  The  Drum  Storage 
Area  adjacent  to  Building  560  had  been  used  to  store  liquid  wastes  sudi  as  qient 
solvents,  deaning  fluids,  adds  and  paim  strqipers.  There  are  four  25,000  gallon  steel 
underground  storage  tanks  (USTs)  adjacent  to  the  HWSA  that  have  been  in  use  for 
almost  40  years.  Two  tanks  currently  store  de-icing  fluid.  JP-4  jet  fuel,  and  readable 
oil  were  historically  stored  in  the  other  two  tanks. 

Activities  conducted  during  the  pre-dosure  sanq>ling  induded  surface  soil  samfriing, 
shallow  and  deep  soil  sanq>ling  by  boring,  iiatallation  of  groundwater  mcmitoriiig  wells 
and  groundwater  saiiq>ling. 

AU  wodc  conducted  at  the  HWSA  was  done  in  accordance  to  the  PK-Oosure 
Sanqrling  Plan  (December  1989)  with  site  activities  being  oonqdete  by  Mardi  1969. 

The  surfidal  (<30^  below  grade)  unconsolidated  »w***««i*  are  snnilar  throii^Mxit 
Rickenbadcer  ANGB  and  tile  HWSA.  The  uf^rmost  ten  feet  is  typuaDy  a  brown  silty 
clay,  with  trace  amounts  of  small  pebbles.  From  ten  to  qrprasimatety  fifteen  feet  is 
saty/sandy  dqr.  A  saturated  sand  is  encountered  at  qjfmndmatety  15  feet  Water  from 
this  sand  rises  in  wells  to  e^  to  ten  feet  below  grajde.  TliisisuiideiiainbyatiiinCS.1*) 
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layer  of  hard,  dense  gray  day  over  brown  to  gray  sand  and  gravel.  The  hydraulic 
gradient  is  in  a  general  southerly  direction. 

Surface  and  shallow  soil  within  and  adjacent  to  the  HWSA  are  contaminated  with 
metals,  semi-volatile  organic  con^munds  and  volatile  organic  compounds  (VOCs).  The 
extent  and  concentration  of  contaminants  generally  decrease  with  depth.  The  exception 
to  that  generalization  is  the  contamination  of  the  shallow  aquifer  with  phase-separated 
hydrocarbons,  dissolved  fuel  con^nents  and  halogenated  VOCs  with  only  trace 
concentrations  in  the  shallow  soil. 

Specific  metals  that  were  fmind  in  the  soil  and  groundwater  at  the  site  are:  arsenic, 
beryllium,  cadmium,  lead,  thallium  and  zinc  with  isolated  occurrences  of  silver  and 
mercury.  Detectable  semi-volatile  organics  were  found  at  levels  up  to  164300  Mg/kg. 
concentrating  mainly  in  the  upper  two  feet  of  the  soil  and  toward  the  western  area  of  the 
site.  No  semi-volatile  organics  were  detected  in  the  groundwater.  Detectable  volatile 
organics  in  the  soil  and  groundwater  included:  benzene,  ethylbenzene,  methylene 
chloride,  and  xylenes  with  more  isolated  occurrences  of  tridiloroethene,  toluene, 
acetone,  vinyl  chloride  and  trans-l^-^lichloroethene.  Benzene  and  trichloroethene  were 
detected  in  groundwater  at  concentrations  above  the  maximum  contaminated  level 
(MCX)  for  drinking  water. 

The  varied  and  extensive  contamination  detected  preclude  the  affecting  of  a  "dean” 
dosure  of  the  HWSA.  The  extent  ci  the  downgradient  groundwater  contamination  and 
some  surface  sofl  oontamination  is  not  well  defined. 

Additional  investigation  is  warranted  to  determine  the  extent  of  oontamiiiatkm. 
Based  on  results  of  the  additional  investigation  revisions  to  the  Qosure  Ran  will  need  to 
be  made  to  coiiq>lete  a  "landfill”  dosure.  The  revised  dosure  dxrald  indude  some 
GtHiibinatkm  of  ntdatioo,  removal  m  c^ipii^  ai  the  «wit»miMt<»H  soil  and  rcmediatkm 
of  the  groundwater  problem. 
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SECTION  2.0 


BACKGROUND 


2.1  BASE  BACKGROUND 

The  Rickenbacker  ANGB  is  located  12  miles  southeast  of  Columbus,  Ohio  and  03 
miles  east  of  the  Village  of  Lockbourne  (Figure  2.1).  The  Base  currently  covers 
approximately  2,100  acres.  Ownership  of  portions  of  the  Base  have  been  transferred 
from  the  U.S.  Air  Force  to  the  Rickenbackm’  Port  Authority  (RPA)  since  1982.  The 
RPA  property  is  used  for  private  aircrafts.  The  Base  oociq>ies  a  plateau  separating  the 
Big  Walnut  and  Walnut  Creek  Drainage  Basins.  .^>proximate  elevation  of  the  Base  is 
740  feet  (MSL). 

Rickenbacker  ANGB,  known  as  Lockbourne  Air  Force  Base  until  1974,  was 
officially  activated  as  the  Northeastern  Training  Center,  Army  Air  Corps,  in  1942  and 
was  used  as  a  training  center  for  glider  pilots.  In  1943,  glider  training  was  discontiimed 
and  a  school  for  B-17  pilots  was  established  at  the  Base. 

In  1949,  the  Base  was  deactivated  by  the  Air  Force  and  used  for  18  months  as  an 
Ohio  ANG  training  base  until  1951,  vriien  the  Base  was  transferred  to  the  Strategic  Air 
Command  (SAC)  and  reactivated  as  an  Air  Force  Base  in  response  to  the  Korean 
Conflict  In  1958,  the  301st  Bombardment  Wing  moved  to  the  Base.  In  June  1964,  the 
301st  Bombardment  Wing  was  redesignated  as  the  301st  Air  Refueling  Wing  and  began 
flying  KC*135  Strato  Tankas  out  of  the  Base.  The  SAC  refueling  mission  of  the  301st 
Air  Refueling  Wing  is  continued  tod^  at  Rickenbadcer  by  the  160th  Air  Refueling 
Gitmp  of  the  Ohio  ANG,  which  moved  to  the  Base  in  1972.  In  July  1965,  the  840th  Air 
Division  of  the  Tactical  Air  Command  moved  to  Rickenbacker  with  its  C-130  Hercules 
Cargo  Aircraft  and  took  command  of  the  Base.  In  1971,  command  oi  the  Base  was 
again  transferred  to  SAC  under  the  301st  Air  Refueling  Wing.  Also  in  1971,  the  Air 
Force  Reserve*!  ( AFRES)  3Q2nd  Tactical  Airlift  iKfing  (TAW)  moved  to  Ridrenbacker 
fitnn  the  Qinioo  County  Air  Base.  The  302nd  TAW  flew  C-130A  cargo  planes  in 
support  of  their  airiift  mimicm.  In  1981,  the  302mi  TAW  vacated  Rickenbadcer  ANGB, 
and  hs  units  were  amverted  to  the  907th  Tactical  Airlift  G^^^  (TAG)  (AFRES).  The 
ahoaft  cnrrentty  being  used  by  the  907th  TAG  is  the  C-130E.  The  907th  Aerial  ^nay 
Branch,  under  the  907th  TAG,  is  responsible  for  aerial  pestidde  qnsying  missions  at 


■w.ll/S/W 


2-1 


RICKENBACKER 
AIR  NATIONAL  GUARD  BASE 


MAR  or  OHIO 

AMERICAN  AUTOMOBILE  AtSODATION 


Lancaster 

’•  •  FIGURE  2.1  ‘  FAIRFIELI 

B  LOCATION  MAP 
'*  RICKENBACKER 
AIR  NATIONAL  GUARD  BASE 


EN6INEERING~SCICNCC 


other  bases  around  the  rountiy.  Pesticides  used  by  the  907th  Aerial  Spray  Branch  are 
not  stored  or  transported  at  Rickenbadcer  ANGB,  but  are  supplied  the  Base  being 
sprayed.  On  1  April  1980,  Rickenbadcer  Air  Force  Base  dosed  and  the  installation  was 
turned  over  to  the  Ohio  National  Guard.  At  that  time,  an  organization  known  as 
Detachment  1,  OHANG  was  created  to  be  the  single  manager  for  the  militaiy  units 
stationed  at  Rickenbadcer  ANGB  with  the  121st  Tactical  Fighter  Wing,  160th  Refueling 
Group,  and  907th  Tactical  Airlift  Group  being  major  tenants.  In  the  fall  of  1988, 
Detachment  1  was  deactivated  and  the  121st  TFW  assumed  host  and  single  manager 
responsibilities  under  a  sub  unit  known  as  the  121st  CX>S  (Consolidated  Operating 
Support).  The  121st  TFW  has  been  at  Rickenbadcer  ANGB  since  1949,  previously 
flying  F-lOO  Super  Sabres  and  current^  flying  A7D  Corsairs.  As  max^  as  5,000  people 
have  worked  on  the  Base  in  its  history.  Current^,  1,100  people  are  on  the  Base  daily. 

Land  use  adjacent  to  the  Base  is  residential  and  agricultural.  The  houses  and 
apartments  in  the  northwest  comer  of  the  Base  which  were  formerly  occupied  by  Base 
personnel  have  been  purchased  a  private  developer  and  are  being  rented  and  sold 
The  Base,  former  Base  housing  and  the  Village  of  Lodcboume  use  water  supplied  from 
Base  water  wells. 

North  of  the  Base  lies  c^ien  agricultural  land  with  some  residential  development 
along  Alum  Creek  Drive.  East  of  the  Base  is  agricultural  land  and  residential 
development  along  the  major  roads.  South  of  the  Base  is  the  former  Base  golf  course 
which  is  now  privately  (rwned,  trailer  parks  and  widefy  spaced  single-frunity  homes.  To 
the  West  is  the  Norfolk  and  Western  and  Chesiq)eake  and  Ohio  railroad  tra/±i,  ihe 
abandoned  Ohio  Canal  and  the  Village  of  Lockboume  with  residential  and  li^t 
industrial  development 

Future  land  use  in  adjacent  areas  will  probably  be  residential  and  li^t  industrial  as 
the  urban  development  of  Cohunbus  extend  to  the  southeast 

22  HAZARDOUS  WASTC  STORAGE  AREA 

The  HWSA  at  Ridcenbadcer  ANGB  ccmsists  of  Building  560  and  the  Drum  Storage 
Area  southeast  of  the  buQdixig.  Rgure  22  shows  the  HWSA  location.  Hie  Usttny  of 
waste  storage  at  the  she  and  the  results  ai  fuevioos  investigations  of  die  site  an 
sununariaed  below. 
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2J.1  Histoiy 


The  HWSA  has  been  under  a  permit  for  hazardous  waste  storage  since  1983.  No 
waste  has  been  stored  at  the  Polity  since  September  1986.  The  Drum  Storage  Area 
adjacent  to  Building  560  had  been  used  to  store  drums  containing  liquid  wastes  such  as 
spent  solvents,  cleaning  fluids,  adds  and  paint  strippers.  Small  quantities  of  dry  wastes 
such  as  spent  desiccants  were  stored  in  Building  560. 

Four  25,000  gallon  steel  underground  storage  tanks  (USTs)  adjacent  to  the  HWSA 
have  been  in  use  for  almost  40  years.  Two  of  these  tanks  are  still  in  use  for  the  storage 
of  non-hazardous  de-idng  fluid.  The  other  two  tanks  were  used  to  store  oil  and 
recyclable  JP>4  jet  fuel  but  have  not  been  used  since  th^  were  taken  out  of  service  in 
the  latter  part  of  1988.  The  used  oil  storage  tank  was  also  used  to  store  dielectric  fluid 
which  may  or  may  not  have  contained  PCBs.  However,  the  tanks  are  not  induded  in  the 
HWSA  permit  The  only  recorded  loss  from  any  of  the  storage  tanks  occurred  in  1982, 
when  a  standpipe  broke.  No  record  of  the  amount  of  waste  released  is  available. 


222  Previous  Investigations 


The  HWSA  was  identified  as  a  potential  source  of  contamination  in  a  Preliminary 
Assessment  (PA)  of  the  Base  conducted  in  1987  (Hazardous  Materials  Tedmical  Center 
[HMTC].  Based  on  the  results  of  the  PA,  a  site  investigation  was  conducted. 
Engineering-Sdence  (ES)  oon^leted  the  first  phase  of  the  field  investigation  of  the 
HWSA  in  October  1988.  The  results  of  this  investigation  are  rfiMisMri  in  detafl  in  the 
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Air  National  Guard  Base.  Cnhimhus.  Qhin  (October  1990).  A  brief  summary  of  the 
testing  program  and  results  follows.  The  results  of  the  previous  study  were  utilized  in 


drawing  oondusions  for  this  report  Investigations  at  the  site  included  a  sofl*gas  surv^, 
shallow  and  deq>er  sofl  sanqiling  and  the  drilling  and  sanq>ling  of  morntming  wells  to 


investigate  groundwatm- quality.  Egure  23  shows  the  locatitms  of  sanqdes  made  im  the 
HWSAshe.  Tal^  2.1  is  a  Iqpmd  fin  Figure  23. 


A  ten  point  s(»l*gas  survey  was  conducted  oa  25  July  1988  ududi  identified  two  areas 
with  elevated  concentratkws  of  benzene,  toluene  and  ortho-r^ene  (BT7Q. 
Concentratfams  of  total  BTX  in  the  s(til*gas  sanqdes  ranged  from  undetectaMe  to  293 
ppm. 
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UTILITY  LEGEND  FOR  SITE  PLANS 


RICKENBACKER  AIR  NATIONAL  GUARD  BASE 

COLUMBUS,  OHIO 

ABOVE  GROUND  UTILITIES  AND  FEATURES: 

■>  -- 1-  -t 
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O 
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o 

VALVE 
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O 

RUNWAY  /  TAXIWAY  LIGHT 

A 
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A 
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• 
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UNDERGROUND  UTILITIES: 
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— c- — 
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- - 

TELEPHONE  LINE 

WATER  LINE 

— s - 

SANITARY  SEWER 

— IS  — 

STORM  SEWER 

□ 
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SoD  samples  were  collected  from  the  16  surface  locations,  6  hand  borings  and  3 
auger  borings  shown  on  Figure  23.  Analyses  indicated  elevated  semi*volatile  organic 
and  metals  concentrations.  The  characteristics  of  the  semi-volatile  organics  found  were 
^ical  of  coal-tar  derivatives  and  phthalates.  Metals  identified  included  cadminin, 
chromiiun,  copper,  lead  and  zinc. 

Three  of  the  auger  borings  made  during  soil  sampling  were  completed  as 
monitoring  wells  in  the  shallow  aquifer.  Water  sanq>les  fi'om  two  of  these  wells 
exhibited  volatile  organic  concentrations  in  excess  of  Federal  Maximum  Contaminant 
Levels  (MCLs).  Water  from  MWl  contained  94  Mg/1  benzene,  20  Mg/1  t^lenes  and  13 
Mg/1  methyln^nhalene.  Water  from  MW3  contained  44  Mg/1  trichloroethene.  Saiiq>ies 
from  all  wells  had  total  unfiltered  metals  concentrations  in  excess  of  Federal  Drinking 
Water  Standards  for  arsenic,  cadmium,  duromhim  and  lead. 

2,23  Pre-Qosnre  Sampling  Plan 

On  the  29th  of  September  1989,  the  Ohio  Environmental  Protection  Agency 
(OEPA)  approved  a  closure  plan  for  the  HWSA  in  conq}liance  with  Ohio 
Administrative  Code  (OAC)  Rules  3745-66-11  and  3745-66-12.  The  Plan  assumed  that 
dean  dosure  could  be  acocmqtlisbed  by  removal  of  a  volume  of  contaminated  sofl.  The 
Plan  induded  a  description  of  the  pte-dosure  sanqtling  vriiidi  is  the  subject  of  this 
report  and  stated  that  the  Plan  would  be  revised  to  reflect  the  data  collected. 
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SECTION  3.0 


PURPOSE  AND  SCOPE 


The  purpose  of  the  additional  investigation  at  the  HWSA  was  to  determine  the 
extent  of  contamination  to  allow  revision  of  the  Closure  Plan  to  affect  a  "clean"  closure 
of  the  site.  That  is  to  remove  contaminants  to  levels  which  would  allow  unrestriaed  use 
of  the  property  without  continued  monitoring.  This  olqective  was  accomplished  through 
the  following  investigation  techniques: 

Soil  samples  were  collected  from  the  surface  and  during  drilling  operations. 
Laboratory  analyses  of  these  soil  sanq>les  determined  the  extent  of 
contaminants  in  the  soiL 

Monitoring  wells  were  installed  to  test  for  the  presence  or  absence  of  phase- 
separated  hydrocarbons,  to  determine  the  hydrologic  gradient  and  to  collect 
groimdwater  sanqrles  for  laboratory  analysis. 

Aquifer  tests  (rising-head  tests)  were  conducted  on  representative  wells  to 
determine  the  aquifer  hydraulic  conductivity. 


SECTION  4.0 


ENVIRONMENTAL  SETTING 

The  environmental  setting  of  the  Base  is  described  in  this  section  with  an  emphasis 

fa  the  identification  of  natural  features  that  may  influence  the  movement  of  hazardous 
^te  contaminants. 

4.1  CUMATE 

The  climate  of  Columbus,  Ohio  is  characterized  as  continental  (Pierce,  19S9).  The 
mean  aimnal  temperature  is  52'F.  The  coldest  month  is  January,  while  the  warmest 
month  is  July,  with  mean  temperatures  of  30*F  and  74*F,  respectively.  Mean  annual 
precipitation  is  38  inches  with  October  being  the  driest  and  June  the  wettest  months. 
Net  precipitation  is  calculated  to  be  2.71  inches  per  year  (HMTC,  1987). 

42  SOILS 

Soils  mapped  at  the  Base  are  of  the  Kokomo  and  Crosl^  Series  (Figure  4.1)  (Sofl 
Conservation  Service  [SCS],  1976).  Tbe  soils  are  characterized  as  deep,  very  poorfy 
drained,  slo«^  to  moderately  sloidy  permeable  soils  formed  in  glacial  tills  on  uplands. 
The  Crosby  series  soils  are  formed  on  slopes  up  to  6  percent  grade  uiiile  the  Kokomo 
series  soils  form  on  gentler  0-2  percent  slq>es  on  the  higher  landscape  positions.  The 
Crosby  soils  exhibit  permeabilities  of  0.06  to  0.6  in/hr  in  unleadied  horizons.  The 
Kokomo  soils  have  penneabiiities  of  02  to  2.0  in/hr. 

42  SURFACE  WATER  HYDROLOGY 

Ridcenbacker  ANGB  ooaqnes  the  drainage  divide  between  B*g  Wahmt  Creek  and 
Walnut  Creek.  Surfiice  drainage  from  the  Base  is  through  an  extensive  stmm  drain 
networic  whidi  indudcs  corragated  metal  and  concrete  drainage  p^ies  and  open 
drainage  dhches.  Sur&ce  water  is  rooted  through  ml-water  sqMratois  bdore  rdease 
into  surroondiig;  sur&oe  streams. 
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CrA  CROSBY  SILT  LOAM,  0-2%  SLOPES 

CrB  CROSBY  SILT  LOAM,  2-6%  SLOPES 

CsA  CROSBY  URBAN  LAND  COMPLEX,  0-2%  SLOPES 

CtB  CROSBY  URBAN  LAND  COMPLEX,  2-6%  SLOPES 

Ko  KOKOMO  SILTY  CLAY  LOAM 

Ku  KOKOMO  URBAN  LAND  COMPLEX 

C«B  CELINA  SILT  LOAM,  2-6%  SLOPES 

CfB  CELINA  URBAN  LAND  COMPLEX,  2-6%  SLOPES 

K«B  KENOALLVILLE  SILT  LOAM,  2-6%  SLOPES 

K«C2  KENOALLVILLE  SILT  LOAM,  6-12%  SLOPES 


SOWCE- 

SOIL  SU6VEY  Of  FRANKLIN  COUNTY, 
USOA/SCS  (1977) 
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FIGURE  4.1 


SOIL  MAP 

RICKENBACKER 
AIR  NATIONAL  GUARD  BASE 
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4.4  REGIONAL  GEOLOGY 


The  Base  is  located  in  the  Glaciated  Central  Lowlands  Province  just  west  of  the 
Appalachian  Plateau  Province.  The  geology  of  the  area  is  charaaerized  by  200  feet(-t- ) 
of  Pleistocene  glacial  outwash  sand  and  gravel  and  silty  and  day^  till  filling  a  pregladal 
bedrock  valley  (Smith  and  Goldthwaite,  1958).  The  bedrock  types  under  the  mixed  drift 
fill  are  Devonian  limestones  and  shales  of  the  Columbus  and  Delaware  Formations. 

4S  LOCAL  HYDROGEOLOGY  AND  GROUNDWATER  USE 

Groundwater  is  the  ptimaiy  source  of  drinking  water  for  the  Base  and  the  'Ullage  of 
Lockboume.  The  Base  is  underlain  by  two  aquifers.  The  shallow  aquifer  has  depths  to 
static  water  levels  of  3  to  20  feet  and  on  base  of  the  aquifer  between  30  and  35  feet  The 
deep  aquifer  has  static  water  levels  between  50  and  60  feet  and  base  of  the  aquifer 
between  200  and  210  feet  at  bedrock  (ES  1989).  There  are  six  water  wells  located 
on  the  Base.  Five  of  these  wells  are  located  in  the  northwest  portion  of  the  Base,  and 
supply  drinking  water  for  ANGB  personnel  and  former  Base  housing  residents  and  to 
the  Village  of  Lockboume  (since  June  1989).  Of  these  five  weUs,  well  #2  is  no  longer  in 
service.  According  to  driller's  logs,  the  five  Base  water*suppty  wells  are  completed  in 
the  coarse<sand  and  gravel  oi  the  deep  aquifer  directly  on  top  of  the  bedrodt  at  ^pths 
of  180  to  200  feet  Water  fitnn  these  five  wells  is  treated  by  sand  filtration  and 
chlorination  before  distrilnition.  Recent  testing  of  water  from  the  wells  for  priority 
pollutants  indicated  no  contamination.  The  sixth  water  well  is  located  at  the  Base 
Heating  Plant  The  well  is  screened  at  a  depth  of  85-100  feet  beneath  the  surfece,  but  is 
no  longer  in  service. 

The  well  siqiplying  water  to  the  golf  course  dub  bouse  southeast  of  the  Base  » 
comi^ted  in  sand  and  gravel  at  63  to  73  feet  The  well  was  fOTinei^  owned  by  the  Base, 
but  is  now  owned  by  the  owners  (rf  the  Oonntiy  Qub. 

Homes  in  Lockboume  and  aka^  the  rural  roads  sutroundiqg  tibe  Base  were 
formerly  served  by  indhridnal  domestic  water  weDs.  These  weUs  are  compleied  in  sand 
and  gravel  of  the  shallow  and  deq>  aquifers  between  20  and  100  feet  deep.  Concern  for 
water  quriity  in  Lodfooume  increased  fdlowing  a  study  adnch  indfeated  a  higher  than 
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some  wells  (Ecology  and  Environment,  1986).  Consequently,  in  June  of  1989,  the 
Village  tied  into  the  Base  water  system. 


The  shallow  geology  beneath  the  Base  is  conqiosed  of  10-20  feet  of  silt  and  clay  at 
the  surface,  underlain  by  intermittent  stringers  and  lenses  of  sand  and  gravel  ranging  in 
thickness  from  1-10  feet.  The  direction  of  groundwater  flow  in  the  shallow  aquifer  is 
affected  by  both  the  Big  Walnut  Creek  to  the  west  and  the  Walnut  Creek  to  the  east. 
The  Base  is  within  a  recharge  area  of  the  shallow  aquifer  with  groundwater  flow  to  the 
west,  south  or  east  depending  on  location. 


The  geologic  material  separating  the  shallow  and  deep  aquifers  beneath  the  Base 
consists  of  30  to  40  feet  of  silty  da^.  The  deep  aquifer  consists  of  fine-to-medium  sand 
and  gravel  underlain  by  shale  at  an  proximate  depth  of  200-210  feet 
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SECTION  5.0 

HELD  INVESTIGATION  PROGRAM 


The  pre-closure  saiiq>liiig  activities  included  soil  sampling  at  the  surface  and  at 
depth  and  the  installation  of  six  new  monitoring  wells  in  and  around  the  HWSA.  The 
elements  of  the  sampling  plan  are  summarized  below.  Details  of  the  field  investigation 
techniques,  sampling  and  analytic  procedures  are  given  in  this  section.  Section  6 
presents  the  findings  for  the  described  field  investigation. 

5.1  FIELD  INVESTIGATION  PROCEDURES 

5.1.1  Decontamination 

All  split-spoon  sanq)les,  sampling  trowels,  bailers  and  other  sampling  equipment 
were  decontaminated  between  sanq>les  washing  with  a  liquinox  and  tap  water  wash, 
a  tap  water  rinse,  distilled  water  rinse  and  finally  a  methanol  rinse.  Augers  and  drill 
pipes  were  cleaned  between  borings  by  steam  cleaning  with  tap  water.  This  cleaning 
took  place  at  the  designated  decontamination  area  on  the  Base. 

An  equipment  decontamination  area  was  designated.  The  decontamination  pad 
consisted  of  a  concrete  base  with  curbing  covered  with  plastic.  The  base  and  curbing 
were  designed  so  that  aU  washwater  and  soils  were  contained  on  the  pad  and  drained 
into  a  sunq).  Waste  from  the  sunq)  was  punqred  into  drums  for  temporary  storage  until 
final  disposition.  All  drums  were  labeled  as  to  date  of  collection  and  contents.  The 
decontamination  pad  was  of  sufiBdent  size  to  contain  the  largest  drill  rig  wiudi  was  used 
at  the  site.  Exact  specifications  of  the  pad  was  determined  after  coordinating  wifri  Base 
persormel  about  the  location  of  the  pad  and  decontamination  activities.  The 
decontamination  pad  was  located  in  a  fenced  area  just  south  to  southeast  of  Building 
910,  the  Base  Civil  Engineer's  Office. 

5.L2  SuDMeSoaSampliBg 

The  purpose  of  surface  soil  sampling  was  to  determine  the  presence  and  extent  oi 
contaminaticm  in  the  upper  soil  horizons  at  the  HWSA  adhere  surface  grills  from  drums 
may  have  occurred. 
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Surface  soil  sanqjles  were  collected  from  the  upper  six  inches  of  soil  using  a  stainless 
steel  trowel.  Thirty-one  surface  soil  samples  were  collected  at  the  site  in  a  grid  pattern 
with  35  feet  between  centers.  Figure  S.l  shows  the  locations  of  the  sanq>le  points. 
Surface  soil  samples  were  analyzed  for  base-neutral,  semi-volatile  organics  and  for 
priority  pollutant  metals.  The  35  foot  grid  spacing  was  based  on  guidance  in  U.S.  EPA 
Document  SW846  for  collection  of  statistically  valid  samples. 

5.13  Drilling  Program 

The  objectives  of  the  drilling  program  at  the  HWSA  were  to  obtain  san^)les  for 
lithologic  descriptions  and  stratigraphic  correlation,  to  obtain  samples  of  soil  for 
chemical  analysis,  and  to  install  groundwater  monitoring  wells.  The  monitoring  wells 
were  used  for  hydrogeolt^c  characterization  of  the  shallow  aquifer  beneath  the  HWSA 
and  to  obtain  samples  for  evaluation  of  groundwater  quality  in  the  aquifer.  Monitoring 
well  drilling  and  construction  were  performed  by  an  eaqwrienced  driller.  All  drilling 
sites  were  screened  with  a  metal  detector  to  verify  the  location  of  underground  pipelines 
and  tanks  before  commencing  drilling.  In  addition,  appropriate  Base  personnel  and  site 
blueprints  were  used  to  further  verify  locations  of  underground  pipelines  and  tanks. 

5.13.1  Drilling  Proccdam 

Soil  borings  drilled  for  collection  of  soil  samples  and  for  installation  of  monitoring 
wells  were  advanced  using  4.25  inch  inside  diameter  (ID)  continuous  flight  hollow-stem 
augers  (iqiprax.  6  indi  diameter  boring).  A  steel  split-spoon  saiiq>ler  was  used  to  collect 
sanq>les,  using  American  Sodefy  for  Testing  Materials  (ASTM)  Method  D-1S86. 
Borings  not  intended  for  monitoring  wells  were  also  matte  with  a  4.25  inch  ID  hollow- 
stem  auger.  Following  drilling,  these  borings  were  filled  to  grade  with  a 
cement/benumite  grout  using  a  tremie  pipe. 

5.132  Shallow  Borings 

Ten  of  the  surtece  st^  sanqile  sites  were  drilled  to  a  depth  of  eight  feet  luing  a 
ht^ow-stem  auger.  Locations  for  shallow  benings  are  shown  cm  Figure  S.l  and  Sieet  S. 
S(m1  sanq>les  were  odtected  at  depths  of  three  and  eight  feet  and  anafyaed  for  base- 
neutral,  semHvolatfie  orgama  and  priorify  poUmant  metals.  The  purpose  of  die  shallow 
borii^  was  to  determine  the  vertical  extern  ai  toil  contamination.  The  10  locations  are 
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in  areas  of  greater  contamination  determined  from  the  1988  saii^>ling  results  (ES,  SI 
Report,  1990).  The  eight  to  ten  foot  sampling  depth  is  the  approximate  depth  to  static 
water. 

5.13  J  Deep  Borings 

Five  borings  in  areas  of  greatest  contamination  were  advanced  to  the  base  of  the 
shallow  aquifer  in  order  to  dej5ne  the  vertical  extent  of  the  soil  contamination.  Deep 
boring  locations  are  shown  on  Figure  S.l.  The  locations  were  selected  based  on  results 
of  the  1988  sanq>ling  (ES,  SI  Report,  1990).  Sampling  in  these  borings  was  continuous. 
Borings  were  advanced  until  an  apparently  uncontammated  sanq>le  was  obtained.  The 
deepest  (iqiparently  uncontammated)  ami  sq}parentfy  most  contaminated  sanq>les  were 
submitted  to  the  laboratoiy  to  be  anafyzed  for  base-neutral,  semi-volatile  and  volatile 
organics  and  priority  pollutant  metals. 

5.1.4  Soil  Boring  Sampling 

During  drilling  operations,  soil  samples  were  collected  with  a  ^lit-spoon  sanqiler 
using  the  Standard  Penetration  Test  (ASIM  D-1586).  Soils  were  classified  with  reiq>ect 
to  type,  by  the  visual-manual  procedure  (ASTM  D-2488)  noting  mineralogy,  color, 
odor,  staining,  etc  (see  Ai^iendix  A).  Hie  sanqiles  were  also  checked  for  the  presence 
of  organic  viqxirs.  The  test  for  vapors  involved  placing  a  portion  of  the  sanqile,  not 
intended  for  wilatile  analysis  at  the  laboratory,  in  a  jar,  sealing  the  jar  with  aluminum 
foil,  allowing  the  sanqile  to  equflibrate  for  at  least  ten  minutes,  then  measuring  the 
concentration  of  organics  in  the  headspace  of  the  jar  using  a  meter  witii  a 
photoionization  detector  (FID).  The  FID  was  calibrated  with  zero  atmoqdieric  air  and 
a  100  ppm  isobutylene  standard.  Both  the  FED  and  sanqiles  were  allowed  to  stabilize  at 
room  tmnperature  (70*F)  before  analysis.  This  ttq>  is  taken  because  FID’S  are  less 
accurate  bekm  40*F  and  teoqieratures  in  the  field  during  sampliitg  were  crmsistmitly 
below  freezing. 

^Ht-^Nxm  sanqders  used  to  collect  samples  to  be  analyzed  for  volatite  organic 
compounds  wme  assemided  with  several  3  and  6-indbi  brass  liims.  The  nundser 
linms  used  wm  determined  by  the  lei^  of  tile  qjdh-^KKm  sampte.  After  drivhtg.  tile 
sampler  was  dfsasseasUed  and  the  second  liner  from  the  bottom  (stratimapiaca%)  was 
sealed  wfrh  Teflon-lined  caps,  wrqiped  in  alumimun  fofl  and  secnrefy  tiped.  Samples 
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thus  sealed  were  transported  to  the  laboratory.  Liners  remaining  in  the  sampler  were 
extruded  and  the  material  was  used  for  lithologic  description  and  other  analyses. 
Emptied  liners  were  decontaminated  and  reused  in  subsequent  samples. 


Selected  soil  sanq>les  from  drilling,  and  all  surface  soU  sanqrles  were  packaged  and 
shipped  to  the  ES  Berkeley  Laboratory  for  chemical  analysis.  Soil  samples  seleaed  for 
chemical  analysis  for  non-volatile  constituents  were  removed  from  the  sampler  and 
placed  in  an  appropriate  sample  bottle.  The  sanqrle  bottle  types  that  were  used  for  soil 
samples  are  presented  in  Table  5.1. 

5.1.5  Monitoring  Well  Constmetion,  Completion  and  Devdopment 

Six  additional  soil  borings  were  made  into  the  shallow  aquifer  for  installation  of 
monitoring  wells.  The  locations  of  six  monitoring  wells  are  shown  on  Figure  5.1. 

The  wells  consisted  of  2-inch  ID  Schedule  40  polyvinyl  chloride  (PVC)  caiting  and 
screeiL  The  casing  and  screen  have  threaded,  flush  joints  and  a  threaded  bottom  cap.  A 
ten-foot  screen,  machine  slotted  with  0.010  inch  openings  was  set  spanning  the  water 
table  to  detect  floating  contaminants  and  to  allow  for  seasonal  water  table  fluctuations. 
The  screen  and  casing  were  installed  through  the  inside  of  the  augers.  A  saad  pack 
consisting  of  No.  20x40  bagged  silica  sand  was  poured  around  the  screen  idiile  the 
augers  were  slowly  withdrawn  to  prevent  bridging  of  the  sand.  The  sand  padt  and 
screen  slot  dimensions  were  selected  based  on  the  grain  size  of  the  aquifer  and 
surroundmg  materials.  The  sand  pack  extended  two  feet  above  the  screetL  Aminimum 
two-foot  thidt  bentonite  pellet  seal  was  {daced  above  the  sand  padt.  A 
cement/bentmiite  grout  mixture  (5%  benttmite)  was  jdaoed  from  the  top  of  the 
bentonite  seal  to  six  indies  below  the  ground  surtaoe.  A  tyjncal  mooitmiiig  well 
construction  diagram  for  wells  to  be  installed  in  the  shallow  aquifer  is  presented  in 
Rgure  5.2.  The  construction  of  each  monitoring  well  was  recorded  mi  a  HAZWRAP 
(Hazardous  Waste  Remedial  Actkms  Program)  immitming  well  constTuction  log  (Rgure 
53). 

The  weQs  were  conqdeted  with  two  to  three  feet  of  casing  n*****^^  above  die 
ground  suifooe.  A  protective  steel  casing  (six  feet  kn^equqipedwidi  a  loddngam  was 
set  into  dm  cement  grout  to  a  dqith  below  the  frost  line  and  a  mininnnn  6  incfa  dndt  by 
two  feet  square  concrete  pad  was  insiaHed  around  the  riser  p^ie  of  the  above-grade 
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TABLE  5.1 


RICKENBACKEft  AN6B.  COLUMBUS .  OHIO 
ANALYTICAL  NETHOOS  AND  COLLECTION  SPECIFICATIONS 
FOR  SOIL  SAMPLES 


Preser- 

Analytical 

vat  ion 

Holding 

Paraneter 

Method  (1) 

Sanple  Container 

Method 

Tine 

Volatile 

CLP/8240‘ 

Brass  sp11t>apoon 

Cool,  4*C 

10  days  after 

Organics 

aaaplar  aaalad  uAaf  lon^*^^ 

receipt 

or  8  oz..  ^danouth  glass 

u/Teflon'*^  llnar 

Sanples  nust 

be  extracted 

Sanl-Volatile 

CLP/a240^ 

8  oz.  widamth  glass 

Cool,  4*C 

within  5  days 

Organics 

w/Teflon^*^  liner 

days  of  receipt 

and  extracts 

- 

analyzed  within 

40  days 

Metals:^ 

Antinony 

6010 

Arsenic 

7060 

Beryl liui 

6010 

Cadaitaa 

6010 

Chroniiin 

6010 

Copper 

6010 

Laad 

6010 

8  oz.  widoMMith  glass 

Cool.  4*C 

6  aontha  (except 

Mercury 

7470 

w/Tef1on'*^  liner 

Mercury; 

Nlekal 

8010 

28  days) 

SaleniuB 

7841 

Silver 

8010 

Thallliai 

7840 

Zinc 

6010 

1.  SoHTM  uniats  otharwlsa  natad:  SV  846.  Tatt  Ntthodt  far  Evaluating  Solid  Maataa.  U.S.  CPA.  Nawaifear  1816. 
2  .  8240  and  8270  aathada  aam  uaad  during  1888  Invastlgatlona. 

3.  All  aaaplaa  far  aatala  analyalt  uart  pragarad  by  Natliad  30S0. 
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88IPC/D4S*13fl88 
•tv.  le/n/so 


LOCKING  COVER 


CONCRETE  FILLED 
STEEL  GUARD  POST 


STEEL  PROTECTIVE 
CASING 


•  •  •• 


WEEP  HOLE 


J  iZ 


FROST  LINE 


CONCRETE  PAD 


BENTONITE /CEMENT  GROUT 


-2"  l.D.  PVC  SCH.40  RISER 


STATIC  WATER  LEVEL 


BENTONITE  PELLET  SEAL 


•  2*  I.a  PVC  SCH.40  WELL 
SCREEN  FLUSH  THREADED 


SAND  PACK 


PLUG 


FIGURE  si  diameter  HOLE 


FOR  SHAUX}W  AQUIFER  WELLS 


RCV.  OATC:  JAN  ItM 


1  monitoring  well  construction 

LOG  -  Double  Cosed 

Intloilolion: 

1  Site 

CIlMl/Prottct:  i 

1  HAZWRAP  Coniroclor; 

Orig  Contractor: 

Comp.  Slorl! 

(  _m) 

Comp.  End:  (  _m) 

Built  By  ; 


Well  Coord: 


Elev. 


PROTECTIVE  CSG 

MoterM/Type _ 

Oiometer  - 

Depth  B6S _ Weep  Hole  (Y/N) 

GUARD  POSTS  (Y/W) 

No.  ,  Type _ 

SURFACE  RAD 
Compotilion  A  Siie 
SURBACE  CSG 

Type  - 

Dtemeler  tmwI  Length 

grout:  Setup/ Hydration  Time  _________ 

Composition  & 


intervol  BGS 
Tremied  (Y/N) 

RISER  PIPE 

Typo - 

Knmkmtmr 

Total  LongthtTOC  to  TOS)  — 
GROUT 

Composition  A  Proportions 


Interval  BGS_____ 
Tromiod  (Y/N) 

CENTRAUZERS  (Y/N) 
Depth(s) ,  .  - 


Typo - 

Sotap/HydrolienTiaio _ VW.  Fluid  Addod 

Tr«iddd(Y/N) 

FILTER  PACK 

Typo - 

Amount u  • 


6c  Sin  Diet _ 

Tromiod  (Y/N) 

SCREEN 

Typo - 

Slot  Sin  A  ▼yp* 

SUMP  (Y/W) 

intorvol  ****  ^ 

Boflom  Cap  (Y/N) 


■ACKWLL  PtllB 

Solup/Wydntion  Timo 
Tromiod  (Y/N) 


nQURE  8.3 


wells.  The  weU  number  was  inqmnted  on  the  well  cover  lid.  Three  steel  guard  posts 
were  erected  around  each  of  the  protective  smel  casings,  each  set  two  and  one-half  feet 
deep  in  separate  footings.  Monitoring  wells  4  through  8  were  developed  pumping 
while  monitoring  well  9  was  hand-bailed  until  the  pH  and  conducdviQr  stabilized  to  ±10 
percent.  Water  level  recovery  was  monitored  after  final  well  development  to 
complement  slug  test  results. 

5.1.6  Field  Measurements 

Field  measurements  of  tenqrerature,  pH  and  qredfic  conductance  were  performed 
on  water  samples  at  the  time  of  sanqrle  collectioiL 

5.1.6.1  Tempmtitnre  and  pH  Measarenmit 

The  temperature  and  pH  of  each  water  sanqrle  was  measured  using  an  electronic 
pH  probe.  The  probe  was  calibrated  using  buffer  solutions  of  the  lypropriate  range  for 
expected  values  of  pH  to  be  found  at  the  Base.  The  meter  was  also  be  re-calibrated 
according  to  manufacturer’s  instructions. 

S.L61.2  Omdnctivity  Measurement 

The  ^dfic  conductance  of  each  wamr  sanq>le  was  measured  with  a  portable 
conductivity  meter.  A  standard  potassium  chloride  solution  was  used  to  calibrate  the 
instrumem  prior  to  use.  The  meter  was  also  re-calibraied  periodical^  according  to 
manufacturer’s  instructions. 

5.1.7  Groundwater  Sampling 

Prior  to  saiqdiqg  eadi  nKmttofipg  well,  die  static  water  level  was  measured,  and 
teaqierature  and  conductivity  of  the  water  were  determined.  The  well  was  purged  by 
'hailii^  until  two  to  three  total  well  water  volumes  (TWWV)  were  rmnoved  and  pH, 
cooductiviQr  and  temperature  stabilized  (±10%)  or  the  wdl  was  dry.  The  TWWV 
indttdes  water  in  the  screen,  riser  and  sand  padc.  The  TWWV  was  calculated  far  eadi 
weB  after  measuiiqi  static  water  level  and  was  recorded  in  the  field  log  book.  PlaBtic 
ground  covering  was  ued  at  each  well  site  to  prevent  contaminatioa  of  down-well 
sniqPBpi  06VICBS  tfoni  tuinct  Milk 
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The  bailers  used  for  purging  were  constructed  of  Teflon<*>  Sanq>les  were  colleaed 
using  a  Teflon(*>  Bailer  with  dedicated  polypropylene  line.  The  first  sample  withdrawn 
was  put  in  a  container  for  volatile  analysis.  Other  sanq}le  bottles  were  filled  with  the 
remaining  water.  The  1990  investigation  utilumd  pre-preserved  sanq)ied  bottles  supplied 
by  the  laboratory,  .^rprt^riate  preservatives  were  added  to  the  sample  bottles  after 
sample  collection  during  the  1988  investigatioiL  One  sample  fi’om  each  well  colleaed 
for  metals  analysis  was  filtered  in  the  field  prior  to  preservation  with  a  0.45  miaon  mesh 
filter  to  remove  suspended  particles  from  the  water.  Filtered  samples  were  analyzed  for 
the  concentrations  of  metal  dissolved  in  the  water.  Both  filtered  and  unfiltered  san^rles 
from  each  well  were  anafyzed  for  metals  eoncentratioiL  Vials  used  for  containing 
samples  to  be  analyzed  for  volatile  organics  were  diedced  to  assure  that  no  air  bubbles 
were  present  before  the  samples  were  packaged  for  shipment  A  surmnary  of  the  types 
of  sample  bottles  and  preservatives  used  for  water  san^>les  is  presented  in  Table  5.2. 

The  bailers  and  tip  of  the  water  level  indicator  and  interface  probe  used  at  eadi  well 
were  decontaminated  before  use  at  the  next  sampling  locatiort  The  probe  of  the  pH 
wand  and  the  conductivity  meter  were  rinsed  with  deionized,  organic  fr«e  water  after 
each  use. 

5.1,8  Sampling  Program 

5.1.8.1  Sample  Nnmbeiing  System 

Each  sanqile  was  assigned  a  unique  sanq>le  identification  number  that  describes 
where  the  sanqde  was  odlected.  Eadi  number  omisisted  of  a  groiq>  of  letters  and 
numbers,  separated  by  Ityphens.  The  sample  numbering  tystem  is  presented  in  Table 
53. 


TABLE  5.2 


RlOCENBACKEfi  AN6B.  COLUMBUS.  OHIO 
ANALYTICAL  ICTHOOS  AND  COLLECTION  SPECIFICATIONS  FOR  HATER  SAMPLES 


Paramtter 

Analytical 
Method  (1) 

Sanple  Container 

Preser¬ 

vation 

Method 

Holding 

Time 

Volatile 

CLP/8240^ 

40  ■!.  glaaa. 

HCL 

10  days  after 

Organics 

Teflon'  '-lined  aeptu 

(4  drops). 

receipt 

cap 

Cool,  4*C 

Saaailes  ust  be 

extracted 

Saail-Volatlle 

CLP/8240^ 

1  Liter,  aobar  glass. 

Cool,  4*C 

within  5  days 

Organics 

a/Teflon*"^  liner 

of  receipt  and 

extracts  analyzed 

within  40  days 

Total  NaUls:^ 

Ant  loony 

6010 

Araanic 

7060 

Barylllu 

6010 

Cadalu 

6010 

Chroolu 

6010 

Copper 

6010 

Lud 

6010 

2  liter  plastic  or 

HNO^  to 

6  Months  (except 

Marcary 

7470 

glass 

pH«< 

Mercury:  28  days) 

Niefcal 

6010 

Salanlw 

7740 

Sllur 

6010 

TImIIIw 

7841 

Zina 

8010 

-- 

1.  Soiim  unlM*  otHtmlM  noted;  SU  846,  Tint  Nithods  for  Eva  luting  Solid  Hastn.  U.S.  EPA,  llo»aatai'  1986. 

2.  KAO  and  8270  aartMada  nora  aaad  daring  IBK  InvoatlgatlaiiB. 

3.  All  ai^lei  for  aatala  analyata  aara  pragarad  py  NatHod  3050. 


TABLE  5.3 


SAMPLE  NUMBERING  SYSTEM 
RICKENBACKER  AN6B.  COLUMBUS.  OHIO 


Project  Identification: 

Site  Identification: 

Sample  Source  Number  (sequential  1: 

MU _ 

HB _ 

AB _ 

SU _ 

Sample  Number: 

GU 

SS _ 

6S _ 

Example; 

RB-HW-MW6-SS1 

First  soil  sample  from  Monitor  Uell 
Storage  Area  at  Rickenbacker  ANGB. 


RB  for  Rickenbacker 

HW  for  Hazardous  Waste  Storage  Area 


Monitor  Hell  # 

Hand  Boring  I 
Auger  Boring  # 

Surface  Sediment  Sampling  Location  I 


Ground  Water 

Soil  Sample  (Split-Spoon  or  HB) 
Surface  Soil  Grab  Sample 


#6  drilled  at  the  Hazardous  Waste 


Rm.  10/23/90  S-12 


5.1A2  Sample  Labels 


All  physical  samples  obtained  at  the  site  were  placed  in  an  ^jpropriate  sample 
container  for  shipment  to  the  laboratoiy.  Each  sanq>le  bottle  was  identified  with  a 
separate  identificatioo  label.  The  information  on  the  label  included  the  following 
information: 

Project  identification; 

Sai^le  identification; 

Preservatives  added; 

Date  of  collection;  and 

Required  analytical  method  numbers. 

5.1.83  Chain-of-Costody  Records 

All  samples  were  accompanied  by  a  Chain-of-Custody  Record  (Figure  S.4).  A 
Chain-of-Custody  Record  acoonqianied  the  san:q>le  fit>m  sanq>le  collection  and  shipment 
to  the  laboratory  and  through  the  laboratoiy. 

The  "Remarks”  column  was  used  to  record  specific  considerations  associated  with 
sample  acquisition  such  as:  sanqile  type,  container  type,  sample  preservation  methods, 
values  for  organic  headspace  concentrations  for  qiedfic  sanq>les,  and  method  number  of 
analyses  to  be  performed. 

One  copy  of  this  record  followed  the  sanqiles  to  the  laboratoiy.  The  laboratoiy 
maintains  one  file  copy,  and  the  completed  original  was  returned  to  the  project  manager 
as  a  part  of  the  final  analytical  repon  to  document  sanqile  custody  transfers.  Shqnneiits 
were  sent  by  air  eiqiress  courier. 

5.1A4  Sample  Handling,  Packaging  and  Shipment 

Predeaned  sanqrte  bottles  were  siqq^ed  by  the  laboratoiy.  These  botttes  were 
deaned  with  a  labmatcny  grade  detergent  wash  and  rinse,  an  add  rinse,  a  muh^le 
dekmiaed  watm  rinses  and  final  oven  drying,  capping  and  padring  under  qualhy 
omtndled  oondhitms.  The  bottles  were  stored  in  their  original  unopened  packages  untii 
med  at  the  collectkm  she,  with  the  exception  of  the  bottles  used  for  trip  Idanks.  These 
bmtles  were  fiQml  with  oigaiiic>£ree  water  at  the  laboratcny  vdiere  the  analyses  were 
petfonned  and  icsealed  prior  to  shqmient  to  the  field. 
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CHAIN  OF  CUSTODY  FORM 


Individual  san:q>le  bottles  were  wrapped  in  packing  material  to  prevent  breakage  in 
shipment  to  the  laboratory.  The  packages  were  be  placed  in  insulated  shying  coolers 
with  plastic  bags  of  ice. 

A  Chain-of-Custody  Record  describing  the  contents  of  the  cooler  was  placed  in  a 
sealed  plastic  bag  and  taped  to  the  upper  inside  lid  of  the  cooler.  The  shipping 
container  was  taped  shut  with  security  labels  taped  over  opposite  ends  of  the  lid.  The 
container  was  then  shipped  for  overnight  delivery  to  the  laboratory. 

5.1^^  Field  Log  Books 

Bound  field  log  books  were  maintained  by  the  field  team  leader  and  team  members. 
Information  pertinent  to  the  field  surv^  and/or  sanqrling  was  recorded  in  the  log  books. 
These  are  bound  books,  with  consecutivefy  numbered  pages.  Waterproof  ink  was  used 
in  making  all  entries.  Entries  in  the  log  book  included  at  least  the  following: 

Name  and  title  of  author,  date  arui  time  of  entry,  and  pltysical/  environmental 

conditions  during  field  activity; 

Purpose  of  sarrqrling  activity; 

*  Name  and  address  of  field  contact; 

Name  and  title  of  field  crew; 

’  Name  and  title  of  arty  site  visitors; 

’  Type  of  sarrqrled  media  (e.g.,  soil,  sediment,  groundwater,  etc.); 

Sanqrle  coUection  method; 

*  Number  ar^  volume  of  sanq>le(s)  taken; 

Description  of  sanqrling  point(s); 

*  Date  and  time  of  collection; 

Sanqde  identification  iiuniber(s); 

Sasqfde  distribution  (e.g.,  laboratory); 

*  Refemoes  for  all  mqrs  and  photographs  (ti  the  sampliiig  site(s); 

*  Held  obsovations; 

Any  field  measurements  made,  sudi  as  pH,  tenqrerature,  water  levd,  etc;  and 

'  Weather  ocmditknis. 

When  an  error  was  made  in  a  log  book,  tire  person  who  made  tiie  enby  made  ^ 
oorrection  tinqrly  by  crossing  a  line  tirroo^  the  error  and  entering  the  correct 
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information.  The  erroneous  information  was  not  be  obliterated.  All  entries  were  signed 
and  dated  and  all  corrections  initialed  and  dated. 

5.1.9  Analytical  Methods 

The  samples  of  soil  and  groundwater  were  analyzed  for  the  parameters  listed  in 
Tables  S.l  and  52.  The  target  con^munds  for  methods  using  gas  chromatography/mass 
spectrometry  (GC/MS)  are  listed  in  Table  5.4. 

5.1.9.1  Detection  limitK 

The  detection  limits  for  organic  conqrounds  determined  by  CLP  GC/MS  methods 
are  published  in  the  respective  methods.  These  method  detection  limits  (MDL)  are 
determined  using  laboratory  prepared  standard  solutions.  The  actual  detection  limit 
obtainable  for  an  environmental  sample  may  be  higher  due  to  the  saxq>le  matrix.  The 
practical  quantitation  limits  published  in  the  methods  are  used  as  a  guideline  for 
establishment  of  the  lower  limit  for  quantitation. 

The  minimum  detection  limits  for  the  requested  metals  anafyses  are  published  for 
the  reflective  methods.  The  minimum  reptming  limits  for  these  metals  are  shown  in 
Table  5  J. 

5.1.10  Quality  Assoraaoe  Samples 

Quality  Asauanoe  (QA)  sanqiles  were  submitted  to  the  laboratory  with  the 
groundwater  and  smL  Blind  diqiHcatesanqiles  were  given  a  false  sanqde  number  similar 
to  the  true  sanqile  identity.  The  true  sanqile  numbers  were  recorded  in  field  records, 
but  did  not  appear  on  the  sanqde  bottle  labels  or  the  CbaiiM>f*Custo<ty  Records.  The 
porpoie  of  the  diqdicate  lanqries  is  to  provide  a  cfaedc  of  anatytiad  rqieatability.  The 
frequenqr  of  the  dedicate  sanqiles  was  one  for  each  ten  soil  sanqiles  and  one  for  mtdi 
ten  groundwater  sanqdes  submitted  for  each  anatysis.  Diqilicate  sanqdes  were  collected 
for  anatysis  as  areas  where  contaminatHm  was  sufiected  based  tm  odor,  discoloration, 
the  presence  of  CMganic  vfxffs  or  ancnnalous  pH  or  ctmductivity  measurements.  Atotal 
of  etyht  dedicate  samides  were  taken.  Seven  diqilicates  oi  sofl  smqiles,  and  one 
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TABLE  5.4 


LIST  OF  COMPOUNDS  FOR  6C/NS  METHODS  -  RICKENBACKER  ANBB.  COLUMBUS.  OH 


Base/Neutral  Extractable  Semi -Volatile  Organics 

Fluoranthene 

Fluorene 


Acenaphthene 
Acenaphthylene 
Anthracene 

Benzo ( b)  fl  uorant hene 
Benzo ( k)  fl  uoranthene 
Benzo (a) pyrene 
Benzo ( a) anthracene 
Benzo (ghi )pery1ene 
Benyl  Alcohol  * 
B1s(2-ch1oroethy1) ether 
Bi s ( 2-ch1 oroethoxy )nethane 
B1 s(2-ethy1 hexyl )phtha1 ate 
B1s(2-ch1oro1sopropy1 )ether 
4*Bronopheny1  phenyl  ether 
Butyl benzi phthal ate 

2-Ch1oronaphtha1ene 
4«Ch1oroan111ne 
4-Ch1oropheny1  phenyl  ether 
Chrysene 

D 1 benzo ( a , h ) anthracene 

Dibenzofuran 

D1 -n>octy1 phthal ate 

1 . 3- D1 chi orobenzene 
1 , 2*D1 chi orobenzene 

1 . 4- 01 chi orobenzene 
3.3'-D1ch1orobenz1d1ne 
Diethyl  phthal ate 
Oinethyl  phthal ate 

2.4- 01n1troto1uefie 
2 . 6-D1 n 1 trotol uene 
01  -n-octyl phthal ate 


Hexachl orobenzene 
Hexachl orobut ad 1 ene 
Hexachl oroethane 
Hexachl orocycl opentadi ene 

lndeno(1.2.3-cd)pyrene 

Isophorone 

Naphthalene 

Nitrobenzene 

N-N1 trosodi phenyl  ami ne 

2- N1troan111ne 

3- Nitroan111ne 

4- N1troan111ne 
N-N1troso-0lMthy1an1ne  * 
N-N1 troso-d1 -n-d1 propyl aal ne 

2 -Methyl naphthal ene 

Phenanthrene 

Pyrene 

1 . 2 . 4-Tri chi orobenzene 


*  These  coapotmds  are  not  on  the  Target  Conpound  List  (TCL)  but  were 
Included  In  the  analysis  report. 
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TABLE  5.4  (contlnirad) 

LIST  OF  COMPOUNDS  FOR  6C/NS  METHODS  -  RICKENBACKER  AN6B.  COLUMBUS.  OH 


VoUtne  Prqanl£s 


Acrolein  * 

Acetone 

Acrylonitrile  * 

Benzene 
BroMOKthane 
Bronodi chi oromethane 
Broaofom 
2-Butanone 

Carbon  disulfide 
Carbon  tetrachloride 
Chlorobenzene. 

Chloroethane 

Chlorofona 

2-Ch1oroethyl  vinyl  ether  * 
Chloronethane 
D1  broMochl  oroaiethane 
1 , 2  *01 chi oropropane 

1.3- D1 chlorobenzene  * 
Methylene  Chloride 

c 1 s - 1 t 3 >D1 chi oropropene 
4-Nethy1 -2-pentanone 
1. 2 -Dl chlorobenzene  * 

1.4- D1 chlorobenzene  * 
l.l-DIchloroethene 


1 . 1 - Di chi oroethane 

1 . 2 -  D1 chi oroethane 
trans-1.2-Dich1oroethene 

trans - 1 . 3 -D1 chi oropropene 

2-Hexanone 
Ethyl  Benzene 
Styrene 

1*1.2 . 2-Tetrach1 oroethane 
Tetrachl oroethene 
Toluene 

1 . 1 . 1 >Tr1 chi oroethane 
1 » 1 . 2-Tr1ch1 oroethane 
Tri chi oroethene 
Trichlorofluoronethane  * 

Vinyl  chloride 
Vinyl  Acetate  * 

Xylenes 


*  These  conpounds  are  not  on  the  Target  Coa^ound  List  (TCL)  but  were 
Included  In  the  analysis  report. 
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Additional  QA  sanq>les  consisted  of:  one  field  blank  (water  in  iq>propriately 
preserved  saiiQ)le  bottles)  fi’om  each  sampling  period  and  water  source,  one  equipment 
wash  blank  (deionized  organic  free  water  poured  through  the  decontaminated  sampling 
equipment  into  the  appropriate^  preserved  sample  bottles)  for  every  other  day  of 
sampling,  and  one  trip  blank  (VOA  vials  filled  the  laboratory  with  deionized,  organic 
free  water)  in  each  cooler  transporting  samples  for  volatile  organic  analyses.  The 
purpose  of  the  trip  blank  is  to  monitor  for  sample  contamination  that  might  occur  during 
shipping  and  handling  or  from  iirqrroperly  deaned  sample  bottles.  The  purpose  of  the 
field  blank  is  to  verify  the  qualify  of  the  watm'  used  for  decontaminatiotL  The  purpose 
of  the  equipment  wash  blanks  is  to  test  the  effectiveness  of  decontamination  procedures. 
The  discussion  of  blank  and  duplicate  analysis  is  induded  in  the  data  validation  repon 
(Appendix  D). 

5.1.11  Aquifer  Testing 

Rising-head  aquifer  tests  were  performed  on  monitoring  wells  4, 6, 7  and  8  in  order 
to  estimate  aquifer  diaracteristics  (see  .^rpendix  C).  The  tests  followed  protocol  for 
field  determination  of  hydraulic  conducdvity  set  out  in  EPA  Method  91(X). 

For  this  test,  a  transducer  is  placed  at  the  bottcnn  of  the  well,  this  sends  a  signal  to  a 
remote  In-Situ  Inc  Hermit  Data  Logger  idiidi  records  the  amount  of  water  above  the 
transducer.  A  known  amount  of  water  (slug)  is  withdrawn  from  the  well,  and  the  Hermit 
records  the  change  in  water  level  in  the  well  versus  time. 

The  data  collected  duiiiig  the  slug  tests  were  used  to  calculate  Ifydranlic  cooductivify 
values  according  to  the  teduaque  devekqied  by  Hvorslev  (1951).  These  values  are  used 
to  estirruue  transmissivify  and  water  flow  velodfy  tbrou^  the  tested  aquifer. 


AU  development  water,  poige  water,  pump  test  dBchaige  water  and 
decontanunation  wastewater  was  collected  and  stored  oiMBte  pending  leoeqrt  of  lemlti 
of  chemical  analysis  of  rqitesentative  sanqdes.  Emess  soil  cuttiiip  from  the  driBtng 
operation  were  placed  on  and  covered  with  jdastk  until  results  of 

anafysis  were  received.  The  source  and  date  of  ooflection  of  the  watte  nunerial  in  each 
container  was  deaify  marhed  on  the  outside  of  tiie  conttitier.  Soil  and  granndwaitt 


TABLE  5.5 


MINIMUM  REPORTING  LIMITS 


METAL 


ANALYSIS  WATER  SOIL 

METHODS  ug/L  mg/Kg 


Antimony 

6010 

100 

10 

Arsenic 

7060 

10 

1 

Beryllium 

6010 

5 

0.5 

Cadiilum 

6010 

10 

1 

Chromium 

6010 

50 

5 

Copper 

6010 

25 

2.5 

Lead 

6010 

20 

10 

Mercury 

7470 

0.2 

20 

Nickel 

6010 

40 

4 

Selenium 

7740 

10 

1 

Silver 

6010 

50 

5 

Thallium 

7841 

100 

10 

Zinc 

6010 

20 

2 

l-» 
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analyses  for  samples  collected  from  the  wells  from  which  the  contaminated  material 
came  were  used  to  establish  chemical  properties  of  the  waste  and  determine  disposal 
needs. 

5.1.13  Site  Snrvqrs 

All  surface  soil,  soil  boring  and  monitoring  well  locations  were  identified  on  maps 
provided  by  Base  personnel  The  horizontal  locations  of  the  soil  borings  and  monitoring 
wells  were  surveyed  by  a  licensed  surveyor  to  an  accura^  of  one  foot  The  vertical 
location  of  a  clearly  marked  measuring  point  on  the  top  of  eadi  monitoring  well  was 
also  surv^ed  with  reference  to  U.S.  Gecdt^cal  Surv^  or  U.S.  Geodetic  Survey 
benchmarks  with  an  accuracy  of  ±0.01  foot  Accurate^  locating  the  surface  soil 
sampling  sites  was  acconq>lished  by  tape  and  con^>ass  orientation  with  respect  to  a  local 
structure  or  roadway  which  iqipears  on  Base  plans. 


SECnON  ^ 


FIELD  INVESTIGATION  FINDINGS 

6.1  GEOLOGY 

A  total  of  twenty-one  borings  were  drilled  at  the  HWSA  (see  Figure  5.1)  between  22 
January  and  9  February  1990.  Ten  borings  were  drilled  to  a  depth  of  ten  feet,  five 
borings  to  a  depth  of  23  to  27  feet,  and  six  borings  were  drilled  to  sixteen  feet  and 
completed  as  monitoring  wells.  As  seen  in  the  boring  logs  (^rpendix  A)  and  cross- 
sections  (Figures  6.1  and  6X  respeedvefy),  lithologies  are  Qfpical  of  the  glacial 
depositional  enviromnent  as  outlined  in  Section  4. 

Soil  from  the  ground  surface  down  to  eight  feet  is  characterized  by  a  medium  brown 
silty  clay,  with  trace  amounts  of  pebbles.  This  li^r  grades  into  a  grayish  silty  day  from 
eight  to  fourteen  feet,  with  moisture  encountered  at  ten  feet  This  layer  is  immediately 
underlain  by  the  shallow  aquifer,  wet  fine  to  n^um  grained  brown  sandy  gravel  from 
fourteen  to  eighteen  feet  The  aquifer  has  some  interbedded  thin  layers  of  fine,  well- 
sorted  brown  sands  and  fine  to  medium-grained  gr^  sanity  gravel  Upon  equilibration 
in  the  monitoring  wells,  the  static  water  level  was  iq)praadmatety  ten  feet  below  grade. 
The  shallow  aquifer  is  separated  from  a  second  aquifer  by  a  confining  layer  of  hard, 
dense  gny  day  from  eighteen  to  nineteen  fMt  below  grade.  Immediately  below  this 
confining  layer  exists  a  fine  to  medium  grained  gray  sanity  gravel  interbedded  with  thin 
layers  of  fine  grained  well  sorted  brown  sands  and  deme  gnty  days.  This  layer  (shown  in 
cross^ectum  B-B’,  Figure  62)  is  underlain  by  a  hard  dense  gray  day  down  to  at  least  27 
feet  Whether  these  sand  layers  rqnesent  two  distinct  aquifers  or  become  erne 
continumis  sand  awiy  from  the  HWSA  is  unknown  at  this  time. 

On-site  field  screening  of  the  sdl  sanq>les  taken  frmn  diese  borings  was  done  using 
a  Photovac  Microl^  idmtoionizatkm  detector.  Procedure  for  this  fidd  screamig  is 
outlhied  in  Sectioo  S.  TUsinstnimem  measures  vdatile  organic  commits  from  each  sofl 
sample  collected  in  parts  per  millkm  (pimi)  ocmoentratioit  The  concentratkms  itf 
vdatile  oigaiiics  from  these  sanqiles  ratted  frmn  10  to  3,180  pfnn.  Ifi^ier  levds  of 
volatiles  coming  from  bmii^  RB-HW>AB1  (1,666  ppm),  RB-HW*AB11  (3,180  ppmX 
RB-HW-AB14  (2,260  ppmX  RB-HW-MWS  (2376  ppmX  RB-HW.MW6  (1306  ppm) 
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and  RB-HW>MW7  (930  ppm).  See  boring  logs,  ^ipendix  A  for  conq>lete  field 
screening  results. 

Visually,  few  of  the  soil  san^>les  collected  from  the  sofl  borings  i^)peared  to  be 
contaminated.  Hydrocarbon  staining  and  odors  were  presem  in  RB-HW-AB3,  RB-HW- 
AB4,  RB-HW-AB12  and  RB-HW-MW7.  For  a  more  detailed  description  of  these  soil 
samples,  see  the  boring  logs  for  both  soil  and  monitoring  weU  borings  in  Appendices  A 
and  B,  respectively. 

HYDROGEOLOGY 

In  addition  to  the  three  previously  installed  monitoring  wells  on  site,  an  additional 
six  groundwater  monitoring  wells  were  installed  at  the  HWSA  (see  Figure  S.l).  All  wells 
were  set  at  a  depth  of  fifteen  feet  with  total  depth  of  the  boring  at  sixteen  feet 
Monitoring  well  construction  logs  are  shown  in  Appendix  B. 

Two  &ctors  influenced  the  depths  at  whidi  the  monitoring  wells  were  completed. 
Based  upon  field  observations  from  the  ^lit>q)oon  soil  sanq>les,  well  screens  were 
placed  at  depths  spanning  the  most  porous/permeable  area  of  the  shallow  aquifer.  This 
being  the  sandy  and  gravels  and  fine  to  medium  grained  sand  strata.  Well 
construction  details  are  summarized  in  Table  6.1. 

Secondly,  the  monitoring  well  borings  were  terminated  above  the  underling  hard, 
dense,  grqr  diqr  acting  as  the  confining  layer  between  the  shallow  and  second  aquifers. 
The  basal  was  at  a  depth  of  ei^teen  feet,  total  depth  for  monitoring  wells  was 
sixteen  feet,  ghdng  a  two-foot  buffer  of  undisturbed  sediments  above  the  confining  l^fer. 
In  this  way,  any  possiUe  contamination  above  this  layer  wouki  have  no  avenue  to 
ctmtaminate  the  water  and  sediments  below  tte  confining  day  l^fer. 

All  groundwater  mooitoriiy  wells  t»esent  at  the  HWSA,  indnding  die  finee  existing 
weUs  installed  dining  the  the  investigatkm,  had  water  sanqtles  ocdlected  from  them. 
Water  level  measurements  were  recorded  from  each  weO,  these  fevek  were  dien  placed 
on  a  she  nuq>  and  geneial  water  taUe  surface  maps  were  constructed  (see  Figure  63  and 
6.4).  As  shown  in  die  water  table  mqis  from  February  and  lune  1990,  the  apparent 
hydrologic  gradieitt  is  in  a  aoutb^  to  soudheasteify  direction.  Hie  two  mqia  differ 
loca%  in  die  vkiniqr  of  die  four  USTs  located  in  the  sondiem  portion  of  die  the.  On 

Fdmuny  water  table  map,  water  levels  around  die  four  USH  are  devated 
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compared  to  the  nearest  monitoring  wells.  This  can  be  e)q>lained  by  the  accumulation  of 
water  in  the  more  permeable  fill  material  surrounding  these  tanks.  This  however,  is  not 
apparent  in  the  June  1990  water  table  im^.  Here,  the  four  USTs  are  a  low  water  level 
area  conqtared  to  the  surrounding  area,  with  water  levels  being  more  similar  from  wells 
in  the  nearest  vicinity  to  the  tanks.  In  both  water  level  maps  (Februaiy  and  June  1990) 
MW6  represent  the  furthest  downgradient  monitoring  well  for  the  HWSA. 

Development  and  purging  of  eadi  well  was  completed  as  described  in  Section  5.1.5, 
then  5.1.7.  Static  water  levels  were  reached  after  development  and  before  purging  of 
eadi  well.  With  the  exception  of  MW5,  aU  wells  were  visualty  dean  and  dear  of  any 
phase-separated  hydrocarbons  (PSH).  MWS,  however,  contained  a  four  foot  thidc  Is^r 
of  yellowish-orange  PSH  on  t(q>  of  the  water.  Samples  of  the  liquid  hydrocarbons  were 
sent  to  a  laboratory  for  a  fingerprint  analysis  to  determine  the  type  of  faydrocarbotL 
Water  sanq>les  were  collected  from  the  othm*  eight  wells  and  sent  to  the  ES  Berkel^ 
Laboratory  fm  further  anafysis.  All  water  satrq>ling  procedures  were  adhered  to  as 
described  in  Section  5.  For  more  details  of  dates  of  completion  and  water  volume 
extracted  from  eadi  well,  see  ^rpendix  B. 

Rising  head  aquifer  tests  were  carried  out  on  MW4,  6,  7  and  8  according  to 
procedures  defined  in  Sectitm  5.  Data  from  the  tests  was  used  to  calculate  the  hydraulic 
conductivity  (K)  of  the  aquifer.  Hydraulic  conductivities  ranged  frtnn  2.(]kl0r^  cm/sec 
(MW7)  to  4.9xl(r^  cm/sec  (MWS)  (Table  6.2).  ^qiendix  C  contains  aquifer  test 
analysis  sheets  for  eadi  well  tested.  Avera^  velodties  were  using  a  gradient 

of  .047  (19  June  1990  and  6  February  1990)  and  ««aiming  a  pmosity  of  25  percent 
(Table  62). 
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FIGURE  6.3 

WATER  SURFACE  MAP 
HAZARDOUS  WASTE  STORAGE  AREA 
RICKENBACKER  ANGB,  OHIO 

6  FEBRUARY  1990 
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63  ANALYTICAL  RESULTS 


Section  63.1  presents  the  criteria  (see  Table  63)  for  determining  significance  of  the 
results  of  the  Pre-Qosure  Sanqiling.  The  analytical  results  discussed  in  Section  633  are 
summarized  in  Tables  6.4  through  6.6  and  on  the  Sheets  in  the  bade  of  this  report  Onfy 
the  results  of  the  most  recent  sampling  episode  (January  and  February  1990)  are 
induded  in  these  tables.  Results  firom  the  previous  investigation  are  shown  on  the 
Sheets  and  presented  in  the  ES  Field  Investigation  Report  (October  1990). 

63.1  Criteria  for  Detemining  Significance  erf  Results 

The  presence  of  contaminants  in  the  environment  due  to  pa^  materials  handling 
practices  does  not  mean  the  contaminants  pose  a  significant,  unacceptable  threat  to 
human  health  or  the  environment  The  final  determination  for  fiirther  investigative  and 
remedial  actions  should  be  established  based  on  estimates  of  risk  to  human  health  and 
the  environment  The  objective  of  this  subsection  is  to  define  some  of  the  criteria  for 
determining  what  analytical  results  are  significant  This  is  done  by  comparing  results  to 
background  sanqiling  done  at  Rickenbacker  ANGB  (Table  63  and  Figure  63).  See  the 
Internal  Draft  SI  Report  (A^irfl  1990)  for  complete  discussion  of  background  sampling. 
For  conqpounds  not  covered  by  the  badeground  sampling,  ccmparisons  were  made  to 
U.S.  EPA,  and  Ohio  regulatory  limits.  When  no  regulatory  limits  had  been  defined  by 
Ohio,  limits  established  by  other  states  were  used  for  discussion  purposes. 

63.L1  Metals 

Metals  occur  naturally  in  soils,  sedinmnts  and  water  as  free  elements  or  more 
typically  associated  with  other  conpounds.  Free  metallic  elements  ph^  a  variety  oi 
inportam  physiological  roles  in  all  Uving  oi^anisms.  Above  certain  concentrations 
however,  these  metals  mi^  act  as  allergens,  mutaj^ns,  teratof^ns  and  carcinogens. 

Establishirtg  adiat  cmioentratioim  of  metals  are  significam  requires  smne  standard  of 
naturally  occurring  omcentration.  For  the  purposes  €i  this  rqxnt,  three  sources  of 
iMtckground  metals  conceiitrations  in  sml  are  being  employed.  Hie  primary  source  of 
conparisem  is  the  results  ci  the  analysis  of  sanples  collected  cm  the  perimeter  of  the 
Base.  Ibese  sanities  were  cdlected  epressfy  for  the  purpose  estrtiKshhy 
badegroond  coDcentratioos.  Samples  were  cdlected  from  four  boringy  advanced  to  15 
feet  below  grade  at  selected  locations  cm  Ridceribadcer  ANOB  <m  tiie  ^  of  Deoeadier 
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TABLE  6.2 


HYDRAULIC  CONDUCTIVITY  AND  OKUDUATER  VELOCITY 
HAZARDOUS  UASTE  ST0RA6E  AREA 
RICKENBACKER  AMB  •  OHIO 


Hydraulic  Conductivity  * 

Velocity 

Wall 

(cai/aoc) 

(faat/day) 

faat/day 

fact/yaar 

5.55  X  10'5 

0.157 

.03 

11 

6.75  X  10*5 

0.192 

.04 

15 

2.00  X  10*5 

4.32 

.81 

296 

Bi 

4.89  X  10*5 

0.139 

.OS 

11 

I 

Sm  Appandix  C  for  calculation  ahaota. 
Aasuaad  2SX  poroaity,  gradiant  >  .047. 
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1989  (see  Figure  6^).  These  locations  were  chosen  to  give  a  representative  analysis  of 
the  Base  and  of  ^icalfy  natural  chemical  con^unds  in  the  soiL  Eadi  boring  was 
sampled  from  0-2  and  13-15  feet  below  grade  and  analyzed  for  total  petroleum 
hydrocarbons  (TPH)  and  priority  pollutant  metals.  Chemical  analyses  results  are 
recorded  in  Table  423  of  Engineering-Science.  Inc..  April  1990  Site  Inspection  Report 
Volume  1.  Badcground  calculations  for  metals  and  TPH  are  presented  in  Table  424  of 
the  same  dooiment  Results  of  the  total  metals  show  detectable  concentrations  of 
priority  pollutant  metals  in  all  sauries.  The  metals  gnHminm,  mercury,  selenium  and 
silver  were  not  detected  in  aity  saii^le. 

Calculation  of  the  Rickenbacker  ANGB  badcground  values  is  based  on  Ohio  EPA 
dosure  guidance  for  naturally  occurring  compounds.  Under  this  guidance,  background 
is  considered  equal  to  the  arithmetic  mean  (m)  of  a  sanqrle  population  plus  two  standard 
deviations  (S)  [n  +  2  S].  Table  424  of  the  April  1990  SI  Report  presents  the  calculated 
means,  standard  deviations  and  background  values  for  the  sanq>le  populations  0  to  2 
feet,  and  all  depth  intervals.  The  upper  limits  of  concentrations  defined  as  background 
by  this  sarrqrling  are  presented  in  Table  62.  Published  ranges  of  metals  concentrations 
are  also  presented  in  the  Table  for  comparison.  In  the  following  discussions  of  the 
chemical  analysis  results,  a  metal  concentration  is  considered  above  background  if  it 
exceeds  the  Ridcenbadcer  ANGB  backgroimd,  bacl^grcnind  concentrations  found  in  the 
Chemical  Equilibria  in  Sofl  Study  and  the  typical  Ohio  form  soil  ccmcentrations. 

Evaluation  of  metals  concentrations  in  water  in  this  report  are  based  on  the  primary 
and  secondary  maximum  contaminant  level  (MCL)  concentrations  established  by  the 
U.S.  Environmental  Protection  Agency  (U.S.  EPA).  These  standards  are  estaUished  for 
drinkiiig  water  and  are  only  used  to  identify  areas  of  potential  contaminatiorL  Instances 
of  groundwater  sanqrles  exceeding  the  MCL  (k>  rmt  necessarily  warrant  remediatiorL 

<J.L2  Volatile  and  Semi-V<datile  Oigank  Comprands 

Vtdatile  wganic  conyoands  (VOCi)  and  semi-vidatile  organic  oonapounds  (SVOCi) 
do  iMt  occur  intiirally  in  the  seal  or  grouTKlwater.  In  the  absence  of  aity  strict  guddance 
from  (Mao  r^ulatoiy  agencies  retarding  aoceptabfo  levels  these  oonapounds 
significance  mut  be  detwmined  m  a  basis  ci  risk  finnn  exposure  to  eadi  oonyound. 
The  conoentratioas  shown  on  the  Sheets  rejneseht  the  total  semrwolatik  wgaito 
present  at  the  locatioiis  indicated.  Vedatifo  orgaitics  aie  Utted  indivkhially. 
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TABLE  B.3 


STANDARDS  FOR  NETALS  CONCENTRATIONS  IN  SOIL  AND  DRINKING  IMTER 
RICKENBACKER  ANGB  -  OHIO 


ttal 

Ohio  Fare  Soll^ 
Concentration 

(ag/kg) 

Choaieal  Equilibria^ 

Concant ration 

(■g/kg) 

RANGB^ 

Baekgreund 

(ag/kg) 

Faderal  Drinking 

Hater  Standard 

(ag/L) 

ntieony 

NA 

2  -  10 

5.8 

NA 

raanic 

NA 

1  •  SO 

29.5 

0.05* 

■ryUIuB 

NA 

0.1  •  40 

0.8 

NA 

■cliiui 

0  -  2.9 

0.01  •  0.7 

0.3 

0.01* 

hreMlua 

4  •  23 

1  •  1000 

26.3 

0.05* 

oppar 

11  -  37 

2  -  100 

37.0 

1.0*> 

tad 

9  -  39 

2  •  200 

22.5 

0.05* 

■rcury 

NA 

0.01  •  0.3 

0.07 

0.002* 

lekal 

9  •  38 

5  •  500 

41.0 

NA 

■laniui 

NA 

0.1  •  2.0 

1.5 

0.01* 

liver 

NA 

0.01  •  5 

0.2 

0.05* 

lalliui 

NA 

NA 

1.0 

NA 

Inc 

47  -  133 

10  •  300 

165.0 

5.0^ 

•  Mtals  In  Ohio  Farm  Sella  (Logan  and  Millar,  19ES) 

•  ClMaleal  Eoullibria  in  Sella  (V.L.  Lindas,  1979) 

•  Enginaarlns-Selance,  Inc.,  April  1990  Site  Iiwaatlaatlon  Ranert.  BIckarPackar  Air  HatlcMl  Suard  Baea. 

Celw^ua,  Ohie  VdIuh  1,  Para  4.3.24. 

I  *  Net  AvallaMa 

•  Prieary  Drinking  Matar  NCL 

•  SacendM>  Drinking  Hater  Standard 
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63.2  SoU  Results 


In  this  subsection,  the  results  from  the  soil  anafysis  wiU  be  summarized  in 
accordance  with  the  significance  of  results  findings.  Detected  conqraunds  at  each  depth 
interval  analyzed  have  been  placed  on  depth  specific  site  ms^  (Sheets  1  through  S). 
Where  no  volatile  or  semi-volatile  organics  were  detected,  a  not  detected  symbol  (ND) 
was  placed  on  the  map.  When  metals  were  detected  above  background  criteria,  their 
concentrations  were  placed  on  the  maps.  Summaries  of  the  results  will  be  divided  into 
these  depth  intervals  for  metals,  volatile  organics  and  semi-volatile  organics:  0-2’,  3-S’, 
8-10*,  13-15’  and  greater  than  15’.  Summaiitt  of  chemical  compounds  and  their 
respective  values  are  also  shown  in  Tables  6.4  and  63. 

633.1  Soil  Results  0-2  Foot  Interval 

At  the  0-2  foot  interval  Uthology  consisted  of  a  dry,  dark  brown,  silty  day  topsoil, 
numerous  conqxrunds  were  detected.  Total  metals  were  found  over  the  site  with  higher 
levels  within  the  fenced  area.  Detected  above  background  criteria  (Table  6.4  &  Sheet  1) 
were  beryllium,  cadmium,  copper,  lead,  mercury,  silver  and  zinc. 

Volatile  organic  corqxiunds  were  only  anafyzed  for  at  six  hand  borings  and  two 
monitoring  well  locations.  The  only  VOCs  detected  were  440,000  Mg/kg  o-}tylene  at 
HBl. 

Total  detected  semi-volatile  organics  ranged  from  150  to  164300  Mg/kg,  with 
virtually  all  of  the  high  concentrations  toward  the  western  outside  perimeter  of  the  site. 
San^le  SU33,  located  in  the  central  portion  of  the  site,  has  a  total  semi-vdatile 
concentration  of  13,420  Mg/kg  (Sheet  1). 

6333  S<til  Results  3-5  Foot  Intemti 

At  the  3-5  foot  interval  lithology  consisted  ttf  a  dry,  medium  brown,  silty  dity  with  a 
trace  amount  of  pebbtes.  Detected  cmqpouiufr  became  mcue  isolated  in  the  3-5  foot 
interval  than  in  the  0*2  foot  intetvaL  Metals  detected  above  backgroimd  were 
beryllium,  cadmium,  lead,  silver,  thallium  and  zinc  (see  Table  63  and  Sieet  2). 

Semi-voiatile  ofganks  were  found  at  ten  mit  of  fourteen  mnpiing  locatkas  ranging 
from  ^  to  4,630  Mg/kg.  VdatOe  mganic  ccmqxamds  etltylbmizeiie  and  o^Qdmie  were 
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found  at  concentrations  of  120,000  and  1,900,000  Mg/kg,  respectively,  in  HBl  near 
Building  560.  Benzene  v/bs  found  in  AB2  at  an  estimated  concentration  of  1 J  Mg/kg. 


6323  Soil  Results  8-10  Foot  Interval 

At  the  8-10  foot  interval,  lithology  consisted  of  a  moist  brown,  silty  clay.  Metal 
concentrations  were  found  below  the  background  levels  except  for  selenium  at  1.7 
mg/kg  (MW8). 

Volatile  organics  were  found  at  levels  tq)  to  27,000  MgAg  o-]^lene  at  ABU. 
The  highest  concentrations  were  found  at  ABl,  ABU  and  MW7.  Specific  conqx>unds 
include:  benzene,  ethylbenzene,  xylenes  and  1,1,1-tricfaloroethane  (see  Table  6.5  and 
Sheet  3).  Total  detected  semi-volatile  organics  ranged  from  130  to  1,800  Mg/kg. 

632.4  Soil  Results  13-15  Foot  Interval 

At  the  13-15  foot  interval,  lithology  consisted  of  a  wet  brown  to  gray  sand  and 
gravel.  No  metals  concentrations  were  found  above  the  background  levels,  except  for 
copper  at  57.4  mg/kg  at  MW5.  Semi-volatile  oiganics  were  not  deteaed  except  for  a 
total  of  620  iig/kg  at  MW5.  Volatile  organic  conqx)unds  were  found  in  the  smithem 
comer  and  along  the  northeast  side  of  the  area.  These  include:  benzene,  ethylbenzene, 
toluene,  i^lenes,  acetone,  trichloroethene,  trans-l,2-dichloroethene,  1,1-dicfaloroethene, 
and  vii^l  chloride  (see  Table  6J  and  Sheet  4).  The  highest  concentration  was  1,000 
MgAg  trans-l,2-dichloroethene  at  MW6. 

6323  Soil  Results  >15  Foot  Interval 

At  the  greater  than  fifteen  foot  interval,  sand  and  gravel  is  present  to  a  dqrth  of 
lypraxitnately  25*  with  a  thin  li^er  of  from  18*-19*.  Detected  volatile  and  semi¬ 
volatile  organics  were  confined  to  the  southeast  side  of  the  area.  Semi-volatile  oiganics 
were  found  onfy  at  MWl  at  a  total  concentration  of  1,830  MgAg*  highest  vdatile 
organic  concmtrations  were  also  found  at  this  locatitm.  They  were  bmiaeiie, 
ethylbenzene,  and  o-x;^ene  at  concentrations  of  1,900,  11,000,  and  20,000  MgAS* 
reflectively. 


Mirc/iMMa# 
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Two  other  locations  had  detected  concentrations  of  volatile  organics.  Benzene  was 
found  in  AB14  at  6  ug/kg.  Trichloroethene  was  found  in  ABIS  at  4J  Mg/kg.  Arsenic, 
copper  and  mercury  were  detected  above  background  levels  at  three  locations. 

The  trichloroethene  detected  in  AB15  at  a  depth  of  25>27  feet  and  the  benzene 
detected  in  AB14  (see  Sheet  S)  at  a  depth  of  21-23  feet  indicate  that  the  aquifer  below 
the  18-19’  day  confining  layer  has  contamination  in  its  soil  and  groundwater.  This 
suggests  that  there  may  be  communication  between  the  two  aquifers.  This  implies  that 
the  day  confining  layer  may  not  be  continuous  and  may  pinch  out  in  a  lense  pattern 
beneath  the  site. 

^  J  Groundwater  Results 

In  this  subsection,  the  results  of  the  groundwater  analysis  are  summarized  on  two 
site  nuq>s.  MWl  through  MW3  were  installed  in  1988.  MW4  through  MW9  were 
installed  in  1990.  The  suffix  GWl  indicates  the  first  sampling  of  that  well  Likewise,  the 
suffix  GW2  indicates  the  second  satrq>ling  of  that  weU.  Sheet  6  summarizes  the  results 
of  the  volatile  and  semi-volatile  organics  analysis.  Sheet  7  summarizes  the  results  of  the 
filtered  metal  anafysis.  This  information  is  also  shown  in  Table  6.6. 

6JJ.1  Volatile  and  Semi-Volatile  Oiganks  in  the  Groundwater  Results 

On  the  analytical  results  msp  (Sheet  6),  both  the  1990  and  1988  sanq>ling  data  are 
shown.  The  only  semi-volatfle  organic  compound  found  in  the  groundwater  was 
2-meth^iuq>hthaleiie  at  5J  ng/L  in  MW8  (see  Table  6.6). 

VolatOe  mrganic  conqxninds  were  detected  in  MWl,  MW3,  MW6  and  MW7.  MWl 
was  sanqded  in  1988  and  in  1990.  The  first  sanq>le  had  94  fig/L  benzene,  aiui  20  ng/L 
o-xyienc.  Tbt  second  saoq^  had  560  iig/L  benrone,  110  ftg/L  etbyib&aeac,  35  ng/L 
m/p>zyiene,  and  86  itg/L  o-j^lene.  MW3  was  also  samided  in  19M  and  in  1990.  The 
first  sanqde  had  44  The  seomxl  sanq>le  also  bad  this  oraqMund  at 

7Mg/L.  MW6had8|if/Ltrans-l,2-diciilmroetheim,and78ug/Ltridil(noethene.  MW7 
had  benzmie,  etfa^benzene,  m/p-^rlene  and  o-^dene  at  200, 90, 21J,  and  70  MgA- 
addititm,  four  feet  oi  |diase-sqMiated  hydrocarbcm  were  floatii^  in  MW5.  ini^ei]»iiit 
analysis  of  the  Ikpud  Iqidrocaibons  idmitified  it  as  a  30  to  40  peromt  weathered  gaacdine 
mixed  with  jet  feel  (Appendix  F). 


6332  Filtered  Metals  in  Groundwater  Results 

On  the  analytical  results  map  for  metals  (see  Table  6.6  and  Sheet  7)  only  the  1990 
water  sampling  data  are  shown  since  no  previous  filtered  metal  analyses  had  been  done. 
Four  metals  were  detected  all  at  concentrations  below  the  Federal  Drinking  Water 
Standards  (Table  63).  These  four  metals  were  arsenic  found  at  2.0  to  9.4  tig/h,  lead 
found  at  3.1  to  14.0  ng/L,  zinc  foimd  at  5.0  to  35  fig/L  and  mercuiy  at  0.11  ng/L. 
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TABLE  &4  -  DETECTED  COMPOUNDS  IN  SOILS  (0  -2  )  AT  THE  HWSA  RICKENBACKER  ANGB-OHIO 


I  I  I  I  I  I  I  I  Q  O  I  I  I  I  I  I  I  I 

I  I  I  I  I  I  I  I  ?  ^  I  I  I  I  I  I  I  I 


I 

I 


I  I  I  I  I  I 

I  I  I  I  I  I 


!  !  1  1 1 

ssssssssssssssssss 


6-18 


TABLE  6.4  -  DETECTED  COMPOUNDS  IN  SOILS  (O’- 2  )  AT  THE  HWSA  RICKENBACKER  ANGB- 
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TABLE  6.4  -  DETECTED  COMPOUNDS  IN  SOILS  (0’-2’)  AT  THE  HWSA  RICKENBACKER  ANGB-OHIO 
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TABLE  6.4  -  DETECTED  COMPOUNDS  IN  SOILS  (0’-2’)  AT  THE  HWSA  RICKENBACKER  ANGB-OHIO 
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TABLE  6.4  -  DETECTED  COMPOUNDS  IN  SOILS  (0’-2’)  AT  THE  HWSA  RICKENBACKER  ANGB-OHIO 
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TABLE  6.4  -  DETECTED  COMPOUNDS  IN  SOILS  (0-2’)  AT  THE  HWSA  RICKENBACKER  ANGB-OHIO 
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TABLE  6.4  -  DETECTED  COMPOUNDS  IN  SOILS  (0’-2’)  AT  THE  HWSA  RICKENBACKER  ANGB-OHIO 


TABLE  6.4  -  DETECTED  COMPOUNDS  IN  SOILS  {0*-2‘)  AT  THE  HWSA  RICKENBACKER  ANGB-OHIO 
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TABLE  6.4  -  DETECTED  COMPOUNDS  IN  SOILS  (0‘-2‘)  AT  THE  HWSA  RICKENBACKER  ANGB-OHIO 
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TABLE  6.5  -  DETECTED  COMPOUNDS  IN  SOILS  (3’-27’)  AT  THE  HWSA  RICKENBACKER  ANGB-OHIO 
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TABLE  6.5  -  DETECTED  COMPOUNDS  IN  SOILS  (3* -27  )  AT  THE  HWSA  RICKENBACKER  ANGB-OHIO 
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TABLE  6.5  -  DETECTED  COMPOUNDS  IN  SOILS  (3  -27’)  AT  THE  HWSA  RICKENBACKER  ANGB-OHIO 
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TABLE  6.5  -  DETECTED  COMPOUNDS  IN  SOILS  (3’-27’)  AT  THE  HWSA  RICKENBACKER  ANGB-OHIO 
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TABLE  6.5  -  DETECTED  COMPOUNDS  IN  SOILS  (3*-27’)  AT  THE  HWSA  RICKENBACKER  ANGB-OHIO 
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SECTION  7Jd 


CONCLUSIONS  AND  RECOMMENDATIONS 

7.1  CONCLUSIONS 

The  analytical  results  indicate  soil  contamination  in  widely  spaced  areas  of  the 
HWSA  down  to  depths  of  over  fifteen  feet,  as  well  as  contaminaiion  of  the  groundwater 
with  organic  solvents  and  fuel  con^nents.  Consequently,  removal  of  all  of  the 
contamination,  to  effect  a  dean  dosure  is  not  a  practical  alternative.  Even  if  soil  were 
removed  to  a  depth  of  15  feet,  groundwater  remediation  is  necessary  and  would  require 
an  extended  groundwater  monitoring  program.  In  addition,  the  extent  of  groundwater 
contamination  south  of  the  site  and  in  the  second  aquifer  and  the  extent  of  surface 
contamination  at  the  western  comer  are  unknown. 

The  association  of  the  phase-separated  hydrocarbons  (PSH)  in  MW5  with  the 
existing  UST  system  adjacent  to  the  HWSA  required  notification  of  the  Ohio  Bureau  of 
Underground  Storage  Tank  Regulations  (BUSTR).  At  the  request  of  BUSTR, 
additional  investigation  of  the  USTs  was  conducted.  Those  investigative  results  are  the 
subject  of  a  separate  report  (ES,  Phase-Sepanted  Hydrocarbons,  1990).  The  existence 
of  the  PSH  places  the  removal  of  fuel  components  from  the  groundwater  under  BUSTR 
jurisdiction  while  all  other  contamination  remains  within  RCRA  jurisdictioiL 

72  RECOMMENDATIONS 

In  light  of  the  preceding  conclusions,  additional  sanqrling  activities  should  be 
conducted  to  determiiw  the  extent  of  groundwater  contamination  downgradient  from 
the  site  and  to  determine  the  extent  of  surface  soil  contamination  near  the  western 
comer  of  the  fenced  area. 

The  Qosure  Plan  will  need  to  be  revised  to  account  for  the  more  extensive 
contaminatioiL  A  landfiU  closure  requiring  Icntg-term  monitcmxtg  of  groundwat^  at  the 
she  will  probably  be  required.  Sudi  a  dosure  could  be  inqrtemented  in  three  wi^ 

OpCioB  1  would  be  to  fence  the  am  containing  contaminated  surfoce  soQs,  install 
dowograxtoit  inooitmii%  weDs  and  inqrienmt  a  pmiodic  sanqriing  progtam.  Hus 
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option  will  require  a  determination  of  minimal  risk  to  human  health  and  the 
environment  from  leaving  the  contaminated  surface  soils  in  place  and  uncovered. 

Option  2  would  be  implemented  if  leaving  the  soils  uncovered  is  determined  to  be 
an  unacceptable  risk.  In  that  event,  the  site  would  be  covered  with  a  geotextile  and  day 
cap  prior  to  fencing.  The  groundwater  monitoring  program  would  be  identical  to 
Option  1. 

Option  3  would  be  implemented  if  leaving  all  of  the  contaminated  soils  is  place  is 
determined  to  be  an  unacceptable  risk.  In  that  event  the  upper  few  feet  of  the  most 
contaminated  soil  would  be  removed  prior  to  backfilling  and  csq>ping  as  in  Option  2. 

Included  in  the  scope  of  dosure  for  all  options  would  be  implementing  remedial 
action  with  regard  to  the  groundwater  contaminatioiL  A  likely  remedial  action  would  be 
pumping  and  treating  the  groundwater. 
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QUAUTY  ASSURANCE  REPORT 

This  appendix  presents  a  summary  and  review  of  quality  assurance  and  quality 
control  results  for  the  laboratory  analysis  of  water  and  soil  samples  collected  as  part  of 
the  Pre-Closure  Sampling  of  the  Hazardous  Waste  Storage  Area  during  1990  at 
Rickenbacker  Air  National  Guard  Base  (ANGB)  in  Columbus,  Ohio.  The  analyses 
were  performed  by  Engineering-Science  Berkeley  Laboratory  (ESBL). 

The  results  from  ESBL  are  divided  into  several  data  packages.  Each  data  package 
is  comprised  of  one  or  more  work  orders  and  includes  all  the  required  quality  control 
documentation.  Each  package  was  validated  by  reviewing  holding  times,  GC/MS 
tuning,  initial  and  continuing  calibration,  blank/spike  control  samples,  surrogate  results, 
method  blanks,  matrix  spike/spike  duplicates  and  field  quality  control  sample  results.  If 
the  criteria  were  not  met  in  any  of  these  categories,  action  was  taken  as  specified  by  the 
HAZWRAP  validation  guidelines.  Specific  problems  will  be  discussed  in  this  section 
along  with  the  action  that  was  taken.  Validation  notes  are  included  with  this  i^)pendix. 
Laboratory  deliverables  will  be  submitted  under  separate  cover  upon  request 

The  analytical  results  of  the  environmental  and  quality  control  (QC)  samples  were 
evaluated  to  assess  the  representativeness,  precision  and  accuraiy,  comparability  and 
completeness  of  the  data. 

Representativeness  evaluated  from  the  analytical  results  of  the  trip  blanks,  field 
blanks,  rinseate  blanks,  method  blanks  and  field  duplicate  samples.  Analytical  results  of 
the  blanks  are  summarized  in  Tables  D-3  and  D-4.  Comparison  of  the  analytical  results 
from  duplioite  samples  are  siunmarized  in  Tables  D-S  and  D-6. 

Precision  and  accura^  were  evaluated  tty  reviewing  the  laboratory  matrix  ^ike 
sample  (MS),  matrix  qnke  duplicate  sample  (MSD)  and  the  surrogate  spike  sanqrle. 
This  information  along  with  the  Case  Narratives  \iriiich  discuss  ^recific  QC  problems,  is 
induded  with  the  data  deliverables. 

Comparability  qualitativety  erqrresses  the  confidence  with  which  one  data  set  can  be 
compared  with  armther.  Anatytical  methods  were  i»ed  for  this  investigation  whidi  are 
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documented  standard  methods.  Any  investigation  in  the  future  can  use  these  same 
methods  to  compare  the  results  with  this  site  investigation. 

The  completeness  of  the  results  was  determined  by  the  number  of  valid  analyses 
compared  to  invalid  analyses.  This  is  determined  from  the  results  of  the  data  validation 
procedure. 

D-1  HOLDING  TIMES 

Soil  and  water  sanq)les  were  analyzed  for  volatile  organics  and  semi-volatile 
organics  by  CLP  procedures  and  priority  pollutant  metals  SW-846  Methods.  Holding 
times  were  reviewed  for  these  analyses  and  summarized  in  Tables  D-1  and  D-2  for  soil 
and  water  samples,  respectively. 

The  sample  ID’s,  date  of  sampling,  date  of  retraction  (if  ^plicable)  and  date  of 
analyses  are  indicated.  The  number  of  days  elapsed  from  sampling  to  analysis  and  if 
appropriate  to  extraction,  are  shown  for  each  analytical  procedure.  Analyses  which 
exceed  the  holding  times  are  marked. 

Guidelines  for  holding  times  are  taken  from  the  HAZWRAP  document 
"Requirements  for  Quality  Control  of  Analytical  Data”  DOE/HWP-6S/R1.  All  volatiles 
organic  analyses  and  metals  analyses  were  within  holding  time.  For  the  semi-volatile 
organic  analyses,  one  water  and  one  soil  were  extracted  out  of  holding  times.  Due  to 
exceeded  holding  times,  the  data  is  flagged  as  estimated. 

D-2  REPRESENTATIVENESS 

Representativeness  e]q)resses  the  degree  to  which  san^>le  data  represents  the 
diaracteristics  of  a  population.  This  is  determined  by  the  field  sampling  program.  The 
anafytical  results  for  the  trip  blanks,  field  blanks  and  rinseate  blanks  are  summarized  in 
Table  D-3.  Tte  results  of  the  method  blanks  are  summarized  in  Table  D-4. 

Field  Blanks 

A  field  blaidc  is  a  sanq>le  of  the  water  source  used  for  deoemtamination.  It  is  placed 
direct^  frtmi  the  source  bottle  into  an  appropriate  sanq>le  container.  Three  Qrpes  of 

l«M»rC/4S41i# 

nnr.tt/ZVM 


field  blanks  were  collected  during  this  site  work.  Samples  designated  with  a  ”DT"  were 
collected  from  the  drillers  tap  water  which  was  transported  on  site  and  used  as  an  initial 
rinse.  Samples  designated  with  a  "ST"  were  collected  from  the  site  tap  water  which  was 
also  used  as  an  initial  rinse.  Samples  designated  with  a  "DI"  were  collected  fi'om  bottled 
deionized  organic>£ree  water.  All  three  types  of  field  blanks  show  several  similar 
volatile  organics  at  low  levels  (5  to  20  ppb).  There  are  also  a  few  metals  present  at 
concentrations  much  below  the  MCLs. 


Trip  Blanks 

A  trip  blank  consisted  of  deionized  organic-free  water  in  VOA  vials  filled  by  the 
laboratory  for  purposes  of  traveling  with  a  cooler  of  samples  back  to  the  lab.  The  trip 
blanks  were  only  analyzed  for  volatile  organics.  With  one  exception,  the  only  volatile 
organics  detected  in  the  field  blanks  were  methylene  chloride  and  acetone  which  are 
common  lab  contaminants.  Since  the  concentrations  are  all  very  close  or  less  than  the 
Contract  Required  Quantitation  Limit  (CRQL)  and,  in  many  cases,  were  also  fotmd  in 
the  associated  method  blank,  it  is  not  felt  that  their  presence  is  a  cause  of  concern.  The 
presence  of  these  compounds  indicates  a  laboratory  induced  contamination  rather  than 
a  contamination  occurring  during  shipment  The  one  exception  is  1  ppb  of  1,1,1- 
trichloroethane  found  in  the  trip  blank  identified  as  RB-HW-TB4.  However,  no  1,1,1- 
trichloroethane  was  found  in  any  associated  environment  samples. 


Rinseate  Blanks 

Rinseate  blanks  consisted  of  deionized  organic-free  water  poured  through  the 
decontaminated  bailer,  split-spoon,  or  trowel  into  sample  bottles.  Decontamination 
steps  were  as  follows:  liquinox  site  tap  water  wash,  site  t^  water  rinse,  deionized  water 
rinse,  methanol  rinse,  air  dry.  Most  of  these  rinseate  blanks  have  some,  but  not  all  of 
the  volatile  organics  found  in  the  field  blanks.  After  reviewing  the  method  blank  data, 
all  the  compounds  except  chloroform  can  be  eliminated.  Metals  were  also  found  in  the 
rinseate  blanks  at  levels  much  below  the  MCLs. 
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Method  Blanks 


Method  blanks  are  aliquots  of  analyte-free  water  analyzed  with  a  sample  batch  to 
identify  contaminants  introduced  by  the  preparation  or  analysis  procedure.  If  a 
compotmd  found  in  an  environmental  sample  is  also  found  in  the  corresponding  method 
blank,  then  the  result  is  flagged  or  foomoted  in  the  results  table.  For  common  lab 
contaminants,  if  the  analyte  is  less  than  ten  times  the  concentration  in  the  blank,  it 
should  be  regarded  as  not  detected.  For  compounds  which  are  not  common  lab 
contaminants,  the  factor  used  is  five. 

The  volatile  and  semi-volatile  organics  found  in  the  method  blanks  are  listed  in 
Table  D-4.  This  information  was  used  to  validate  the  results  along  with  the  results  of 
the  field  blanks,  trip  blanks  and  rinseate  blanks.  Most  of  the  volatile  organic  results  had 
low  levels  of  common  laboratory  contaminants.  Virtually  all  these  were  eliminated  after 
reviewing  their  respective  associated  blank  data.  Actions  taken  are  summarized  in  the 
validation  notes. 

Approximately  fifteen  soil  samples  had  phthalate  levels  below  the  C^QL  but  above 
the  instrument  detection  limit  (IDL)  so  they  were  flagged  as  estimated  (J).  In  general, 
the  associated  method  blanks  did  not  have  ai^  phthalates.  However,  since  they  are 
considered  common  lab  contaminants,  are  found  at  low  levels  and  there  is  no  reason  to 
suspect  they  are  actually  present  at  the  site,  their  presence  in  the  samples  should  be 
considered  unlikely. 

Most  of  the  preparation  blanks  for  the  metals  analyses  had  low  levels  of  one  or  two 
elements.  Ai^  concentration  of  these  metals  found  in  the  sample  within  five  times  the 
amornt  found  in  the  blank  was  flagged  as  estimated  (J).  See  the  validation  notes  for 
details. 


Discusston  of  Blank  Results 

As  mentioned  above,  there  were  several  volatile  organics  found  in  the  field  blanks. 
After  review  of  the  method  blank  data,  methylene  chloride,  acetone  and  1,1,1- 
trichloroetliylene  can  be  eliminated  from  the  field  blanks.  However,  the  field  blanks 
contained  several  volatile  organics  whose  source  is  unclear.  These  are  diloroform. 


109ODrC/45419# 
Rev.  tt/23/W 


IM 


bromoform,  bromodichloromethane,  and  dibromochloromethane.  None  of  these 
compounds  were  found  in  the  method  blanks  which  indicates  that  it  was  not  a 
laboratory<introduced  contamination.  These  were  also  not  found  in  the  trip  blanks,  so 
they  were  not  introduced  during  transportation.  Therefore,  these  compounds  may 
actually  be  present  in  the  source  waters. 

The  other  notable  fact  is  that  all  three  Qrpes  of  field  blanks  have  some  combination 
of  these  four  contaminants.  The  drillers  tap  water  has  all  four  compounds.  This  agrees 
with  the  results  of  a  field  expedition  in  the  fall  of  1989  at  other  sites  at  RANGB,  where 
the  same  drillers  were  used.  The  site  tap  water  shows  everything  except  bromoform. 
The  deionized  water  has  chloroform  in  all  three  samples.  Bromodichloromethane  is 
also  in  one  field  blank  and  benzene  is  in  another.  This  deionized  water  is  from  the  same 
lot  used  during  the  field  work  in  the  fall  of  1989.  Chloroform  was  also  found  in  a  field 
blank  from  that  period. 

K  there  is  chloroform  actually  present  in  the  deionized  water,  it  would  also  show  up 
in  the  results  of  the  rinseate  blanks.  Reviewing  this  data  with  the  method  blanks, 
everything  except  chloroform  can  be  eliminated.  This  corresponds  to  the  results  of  the 
deionized  water  field  blanks. 

In  conclusion,  the  site  tap  water  and  drillers  tap  water  show  low  levels  of  three  to 
four  volatile  organics.  The  deionized  water  contains  low  levels  of  chloroform.  Since  this 
water  is  used  after  the  tap  water  in  the  decontamination  process,  chloroform  should  be 
the  only  volatile  organic  to  possibly  show  up  in  the  environmental  samples.  If 
chloroform  does  show  up  in  low  levels  (within  five  times  the  detection  limit),  the  data 
will  be  considered  suspect  However,  no  chloroform  was  found  in  the  environmental 
samples. 

There  may  be  a  few  metals  present  in  the  source  water  but  at  such  low  levels  that 
their  presence  would  not  affect  results  of  the  environmental  samples.  Cadmium  and 
mercury  were  the  only  metals  found  in  the  rinseate  blanks  that  were  not  in  the  field 
blanks.  This  could  be  due  to  incomplete  decontamination  procedures,  however,  the 
levels  were  very  low  (about  1  ppb)  and  it  is  unlikely  this  would  intact  any  subsequent 
sampling  events. 
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Duplicate  Samples 


Tables  D-5  and  D-6  summarize  the  analytical  results  of  the  soil  and  water  duplicate 
samples,  respectively.  The  relative  percent  difference  (RPD)  is  calculated  for  each 
compoimd  that  was  detected  in  a  given  duplicate  set.  The  number  of  soil  and  water 
samples  collected  does  meet  the  required  ffequen(7  of  ten  percent  (10%). 

Table  D-S  shows  that  the  duplicate  semi-volatile  and  metal  results  of  the  soil 
samples  show  good  agreement.  The  volatile  organic  results  do  not  show  as  good 
agreement.  However,  this  may  be  due  to  the  volatility  of  the  parameters  and  the 
heterogeneous  nature  of  the  soil. 

One  water  duplicate  set  was  analyzed  for  semi-volatile  and  volatile  organics  and 
dissolved  metals.  The  same  semi-volatile  compound  was  found  in  each  sample  at  the 
same  concentration.  Volatile  organics  were  not  foimd  in  either  sample.  Four  dissolved 
metals  were  formd  in  each  sample  of  comparable  concentrations.  The  other  duplicate 
set  was  analyzed  for  total  metals.  The  results  showed  more  variability  than  in  the 
dissolved  sample  set  results  which  is  expected.  Overall,  the  duplicate  water  results  were 
acceptable. 

D-3  PRECISION  AND  ACCURACY 

Precision  and  accuracy  are  assessed  from  the  results  obtained  from  the  anatysis  of 
matrix  spike  and  matrix  spike  duplicate  samples  and  surrogate  ^iked  sanq>les. 


Precision 

Precision  refers  to  the  relative  percent  difference  (RPD)  in  values  obtained  from 
two  duplicate  samples,  in  this  case  matrix  spike  duplicate  sanq>les.  RPD  is  calculated  as 
follows: 

Relative  Percentage  Difference  -  2  (Ci  -  C2)  x  100 

Cl  +  C2 

Where: 

Cx.  C2  =  The  two  values  obtained  by  analyzing  duplicate  samples 
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Acceptable  levels  of  precision  vary  according  to  the  sample  matrix,  the  specific 
analytical  method,  and  the  analytical  concentration  relative  to  the  method  detection 
limit.  The  data  is  not  qualified  on  the  matrix  spike/matrix  spike  duplicate  (MS/MSD) 
results  alone.  This  information  is  used  in  conjimction  with  other  criteria  to  determine 
the  need  for  action. 

RPDs  for  volatiles  and  semi-volatile  organic  analyses  were  all  within  range.  Some 
RPDs  for  metal  analyses  were  out  of  range,  but  were  not  considered  to  be  grossly  out  of 
range.  No  further  action  was  taken. 

Accura^ 

Accuracy  refers  to  the  correctness  of  the  value  obtained  from  the  preparation  and 
analysis  of  a  sample.  It  is  determined  by  comparing  the  analytical  results  of  a  given 
sample  and  its  corresponding  matrix  spike  sample.  Surrogate  compounds  added  to  each 
sample  also  make  it  possible  to  evaluate  the  analytical  accuracy.  Accuracy  is  e^ressed 
as  percentage  recovery  and  is  calculated  using  the  following  formula: 

Percentage  Recovery  (PR)  =  (Sj  -  Sq)  x  100 

— s — 

Value: 

Sq  =  Background  value,  the  value  obtained  ly  analyzing  the  sample 
before  spiking; 

S  s  Concentration  corresponding  to  the  spike  addition  to  the  sample; 
and 

Ss  =  Value  obtained  by  analyzing  the  matrix  spike  sanq>le  with  the  spike 
added. 

The  degree  of  accuracy,  or  PR,  to  be  expected  is  dependent  upon  the  sanq>le  matrix, 
specific  analytical  method,  and  the  concentration  of  the  analyte  relative  to  its  detection 
limit  The  closer  the  measured  value  is  to  the  detection  limit,  the  lower  the  accuracy  of 
analysis.  Metals  and  other  inorganic  water  quality  parameters  are  normally  determined 
within  the  range  of  75  to  125  percent  or  as  specified  by  Laboratory  Control  Charts. 

The  procedures  for  q>ike  sanq)les  to  be  analyzed  by  gas  chronmgraply  methods  are 
described  in  eadi  respective  method  The  expwitA  range  for  recoveries  of  eadi 
conqxmnd  are  also  provided  in  the  method  descriptions. 
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If  quality  control  results  demonstrated  an  out  of  control  situation  for  the  spiked 
sample  or  spiked  duplicate  sample,  a  corrective  action  was  taken.  This  may  have 
included  checking  the  calculations,  flagging  data  in  accordance  with  the  procedures 
prescribed  for  the  method,  recalibration  of  the  instrument,  re-extraction,  and/or  re¬ 
analyses  of  the  samples. 

In  Work  Order  1636,  two  surrogates  for  the  volatile  organics  for  sample  RB-HW- 
AB12-SS7  were  out  of  range.  As  required,  the  laboratory  reextracted  and  reanalyzed. 
The  results  of  the  reanalysis  had  the  same  problem.  This  sample  also  had  one  internal 
standard  area  out  of  range.  The  data  from  the  first  anafysis  was  used  and  flagged  as 
estimated. 

In  the  semi-volatile  organic  analysis,  some  PR’s  of  the  matrix  spike  analysis  were  out 
of  range.  In  all  cases,  these  PR’s  were  barely  out  of  range  (1  to  2  percent  outside  of  the 
range)  and  no  further  action  was  justified. 

In  the  semi-volatile  organic  analysis  of  RB-HW-SU45  and  SU46,  three  internal 
standards  were  out  of  range  for  both  samples  Reanalysis  was  done  and  again  the  same 
three  standards  were  out  Hie  data  for  both  samples  is  considered  approximate  and  was 
flagged  appropriately  (J). 

For  the  metals  analysis,  several  of  the  data  packages  had  spike  recoveries  outside  of 
the  acceptable  range  of  75  to  125  percent  Associated  samples  were  flagged  according 
to  HAZWRAP  validation  guidelines.  Spike  recoveries  for  antimoi^  of  less  than  30 
percent  caused  31  results  for  that  metal  to  be  qualified  as  invalid  (R).  See  validation 
notes  for  details. 

D-4  COMPARABILITY 

Comparability  qualitatively  expresses  the  confidence  with  whidi  one  data  set  can  be 
compared  with  another.  The  analytical  methods  used  for  this  investigation  are 
documented  standard  methods.  Although  CLP  methods  were  not  used  for  the  mctak 
analysis,  CLP-type  data  packages  were  received  for  all  analyses.  Future  investigations 
using  the  same  standard  methods  can  be  compared  to  this  investigatioiL 


D4 


1090DPC/4M19# 
Rev.  10/23/90 


D-5  COMPLETENESS 


Tbe  completeness  of  the  data  is  the  percentage  of  analyses  which  are  judged  to  be 
valid  and  is  determined  by  calculating  the  number  of  invalid  analyses.  Invalid  analyses 
can  include  those  analyses  which  were  not  performed  by  the  lab  or  those  analyses  which 
are  disqualified  due  to  quality  control  problems.  Thirty-one  antimony  results  were 
flagged  as  invalid  due  to  veiy  low  spike  recoveries.  Since  the  rest  of  the  metals  results 
and  all  of  the  volatile  and  semi-volatile  organic  results  are  considered  valid,  the  goal  of 
90  percent  completeness  was  achieved. 
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(1)  Holding  time  Is  measured  from  Validated  Time  of  Sample  Receipt  (VTSR), 
which  Is  assumed  to  be  (1)  day  after  the  sample  was  collected. 


Table  D-3 

RICKENBACKER  ANGB  HAZARDOUS  WASTE  STORAGE  AREA 
RANGB  BLANK  ANALYSIS  RESULTS 


SAMPLE  ID 
LOCATION 

DATE 

SAMPLED 

VOLATILE 

ORGANICS 

CLP 

SEMI- 

VOLATILE 

ORGANICS 

CLP 

PRIORITY 

POLLUTANT 

METALS 

CLP 

RINSE  BLANKS 

RB-HW-RB1 

18-Jan-90 

ND 

Cadmium 
(2.0  ug/L)B 
Copper 
(6.0  ugA.)B 
Lead 

(2.3  ug/L)B 
Mercury 
(.11  ug/L)B 
Zinc 

(8.0  ug/L)B 

RB-HW-RB2 

22-Jan-90 

Methylene  Chloride 
(8  ug/L)B 

Chloroform 
(2  ug/L)J 

1,1,1  -Trichloroethane 
(4ug/L)J 

ND 

Copper 
(13.0  ug/L)B 
Lead 

(14.8  ug/L) 
Zinc 

(17.0  ug/L)B 

RB-HW-RB4 

24-Jan-90 

Meth^ene__Chloride 

(10ug/L)B 

Acetone 

(8ug/L)J 

Chtoroform 

(3ug/L)J 

1 , 1 , 1  -  T richloroethane 
(1  ug/L)J 

ND 

Lead 
(3.0  ug/L) 
Mercury 
(.29  ug/L) 
Zinc 

(20.0  ug/L) 

RB-HW-RB5 

25- Jan -90 

Methylene_Chlorjcle 
(14  ua/L)B 
Chloroform 
(3ug/L)J 

1 , 1 , 1 -Trichloroethane 
(1  ug/L)J 

RB-HW-RB7 

29-Jan-90 

Methylene  Chloride 
(9u^L)B 

Acetone 

(13ug/L)J 

Chloroform 

_ 

Lead 

(2.8  ugA-)B 
Selmium 
Zinc 

(7.0  ug/L)B 

Table  D-3 

RICKENBACKER  ANGB  HAZARDOUS  WASTE  STORAGE  AREA 
RANGB  BLANK  ANALYSIS  RESULTS 


SAMPLE  ID 
LOCATION 

DATE 

SAMPLED 

VOLATILE 

ORGANICS 

CLP 

SEMI- 

VOLATILE 

ORGANICS 

CLP 

PRIORITY 

POLLUTANT 

METALS 

CLP 

RB-HW-RB6 

26-Jar, -90 

Mettiylene_dhloride 
(11  ug/L)B 

Acetone 
',6  ug/L)J 

Chloroform 
(2  ug/L)J 

Lead 

(2.6  ug/L)B 
Zinc 

(8.0  ug/L)B 

RB-HW-RB8 

30-Jan-90 

Meth^ene_Chloride 
(13  ug/L)B 

Acetone 
(14  ug/L)J 

Chloroform 

(2ug/L)J 

ND 

Lead 
(3.2  ug/L) 
Zinc 

(9.0  ug/L)B 

RB-HW-*RB9 

31  -Jan-90 

Meth^ene_Chloride 
(12  ug/L)B 
Chloroform 
(2ug/L)J 

ND 

Lead 
(5.5  ug/L) 
Mercury 
(.23  ug/L) 
Zinc 

(8.0  ug/L)B 

RB-HW-RB12 

09-Feb-90 

Methylene_Chloride 
(11  u^) 

Chloroform 
(3  ug/L)J 

ND 

Lead 
(3.9  ug/L) 
Zinc 

(12.0  uo/L) 

RB-HW-RB10 

06-Feb-90 

ND 

Copper 
(3.0  ug/L) 
Zinc 

(7.0  ug/L)B 

RB-HW-RB11 

06-Feb-90 

ND 

Zinc 

(4ug/L)B 
Lead 
(3.3  ug/L) 

RB-HW-RB13 

16-Feb-90 

Acetone 
(10  ug/L)J 

ND 

Lead 

(2.1  ug/L)B 
Zinc 

(4  uan.)B 

RB-HW-RB13  Filtered 

• 

Lead 

(Z3  ug/L)B 
Zinc 

n.cc 
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RANGB  BLANK  ANALYSIS  RESULTS 


SAMPLE  ID 
LOCATION 

DATE 

SAMPLED 

VOLATILE 

ORGANICS 

CLP 

SEMI- 

VOLATILE 

ORGANICS 

CLP 

PRIORITY 

POLLUTANT 

METALS 

CLP 

FIELD  BLANKS 

RB-HW-FB1  Dl 

18-Jan-90 

ND 

Copper 
(7.0  ug/L)B 
Lead 

(2.5  ug/L)B 
Thallium 
(.90  ug/L)B 
Zinc 

(17.0  ug/L)B 

RB-HW-FB2ST 

18-Jan-90 

ND 

Arsenic 
(2.4  ugA.)B 
Copper 
(9.0  ug/L)B 
Zinc 

(13.0  ug/L)B 
Lead 
(5.8  ug/L) 
Thallium 
(1.5  ug/L)BW 

RB-HW-FB3DT 

22-Jan-90 

Chloroform 
(4  ug/L)J 

1 , 1 , 1  -  Trichloroethane 
(9  ug/L) 

Bromodichloromethane 
(9  ug/L) 

Dibromochioromethane 
(14  ug/L) 

Bromoform 
(7  ugA.)_ 

ND 

Copper 
(10.0  ug/L)B 
Lead 
(3.1  ug/L) 
Zinc 

(274.  ug/L) 

RB-HW-FB4  Dl 

22-Feb-90 

Methylene_Chloride 

(15ug/L)B 

Acetone 
(16  ug/L)J 

ND 

Lead 

(2.8  ugA.)B 
Zinc 

(20.0  ug/L) 

Chlorform 

(4ug/L}J 


1,1,1  -Trichloroethane 
(7ug/L) 

Bromodichic^omethane 

(9ug/L) 
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RICKENBACKER  ANGB  HAZARDOUS  WASTE  STORAGE  AREA 
RANGB  BLANK  ANALYSIS  RESULTS 


SAMPLE  ID 
LOCATION 

DATE 

SAMPLED 

VOLATILE 

ORGANICS 

CLP 

SEMI- 

VOLATILE 

ORGANICS 

CLP 

PRIORITY 

POLLUTANT 

METALS 

CLP 

RB-HW-FB5  Dl 

29-Jan-90 

Methylene_dhloride 
(11  ug/L)B 

Acetone 

(15ugA-)J 

Chlorform 

(2ug/L)J 

Arsenic 
(1.6  ug/L)B 
Lead 

(Z5  ug/L)B 

RB-HW-FB6DT 

29-Jan-90 

Acetone 
(5  ug/L)  J 

Chloroform 

(3ug/L)J 

Bromodichloromethane 
(8  ug/L) 

Dibromochloromethane 
(11  ug/L) 

Bromoform 
(5  ug/L)J 

Arsenic 
(1 .5  ug/L)B 
Copper 
(9.0  ug/L)B 
Lead 

(15.4  ug/L) 
Zinc 

(391.ug/L)B 

RB-HW-FB7  ST 

06-Feb-90 

Chloroform 
(13  ug/L) 

Bromodichloromethane 
(7  ug/L) 

Dibromochloromethane 
(4  ug/L)J 

ND 

/Vrsenic 
(1.5  ug/L)B 
Copper 
(23.0  ug/L)B 
Lead 
(4.3  ug/L) 
Zinc 

(19.0  ug/L)B 

RB-HW-FB8  Dl 

06-Feb-90 

Methylene_Chloride 
(21  ug/L) 

Chloroform 
(6  ug/L) 

1 ,1,1  -Trichloroethane 
(2ug/L)J 

Benzene 

(2ug/L)J 

ND 

Lead 
(3.6  ug/L) 
Zinc 

(8ug/L)B 

Table  D-3 

RICKENBACKER  ANGB  HAZARDOUS  WASTE  STORAGE  AREA 
RANGB  BLANK  ANALYSIS  RESULTS 


SAMPLE  ID 
LOCATION 

DATE 

SAMPLED 

VOLATILE 

ORGANICS 

CLP 

SEMI- 

VOLATILE 

ORGANICS 

CLP 

PRIORITY 

POLLUTANT 

METALS 

CLP 

RB-HW-FB10^T 

16-Feb-90 

Methylene  Chloride 
(4ug/L)J 

Chloroform 
(11  ug/L) 

1,1,1  -Trichloroethane 
(8  ug/L) 

Bromodichloromethane 
(5  ug/L) 

Dibromochloromethane 
(3  ug/L)J 

ND 

Arsenic 
(1.6  ug/L)B 
Copper 
(14ug/L)B 
Lead 
(4.7  ug/L) 
Zinc 

(17ug/L)B 

RB-HW-FB9 

16-Feb-90 

ND 

Lead 
(2.4  ug/L) 
Zinc 

(9.0  uaA.)B 

n  ito 


Table  D-3 
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SEMI- 

PRIORITY 

VOLATILE 

VOLATILE 

POLLUTANT 

SAMPLE  ID 

DATE 

ORGANICS 

ORGANICS 

METALS 

LOCATION 

SAMPLED 

CLP 

CLP 

CLP 

RB-HW-TB1 


RB-HW~TB3 


RB-HW-TB4 


RB-HW-TB6 


RB-HW-TB5 


RB-HW-TB7 


RB-HW-TB8 


RB-HW-TB13 


RB-HW-TB9 


RB-HW-TB14 


RB-HW-TB15 


26-Jan-90 


24-Jan- 


24-Jan-90 


29-Jan-90 


01 -Feb- 


30- Jan  ”90 


31  -Jan-90 


eb- 


16-Feb-90 


16-Feb- 


TRIP  BLANK 


Methylene_Chlorjde 

(13ug/L)B 


Methylene  Chloride 
(12ug/L)B 
Acetone 
15ug/L)J 


Methylene_Chloride 
(22  ug/L)B 
Acetone 
(26  ug/L)  J 

1 ,1,1  -Trichloroethane 
1  ug/L)J 


Methylene_Chloride 
(9  ug/L)B 


Methylene.Chtoride 

(18ug/L)B 

—  — 

Methylene_Chloride 
(13  ug/L)B 

•  — 

—  — 

Methytene_Chloride 

(16ugi^)B 

Acetone 
(8  ug/L)J 

Methytene_Chloride 
(6  ug/L) 

Methyiene^Chloride 
(8  ug/L) 

—  — 

Methylene_Chloride 
(10  ug/L) 

“  — 

—  — 

ND 

— 

— 

TABLE  D-4 

RICKENBACKER  AIR  NATIONAL  GUARD  BASE 
HAZARDOUS  WASTE  STORAGE  AREA 
METHOD  BLANK  TESTING 


METHOD  BLANK 
ID  NUMBER 

DATE 

ANALYZED 

METHOD 

COMPOUNDS 

DETECTED 

SAMPLES 

ASSOCIATED 

CHLORIDE 

(5ug/L)J 

RB~HW-MW3-GW2 

RB-HW-MW1-GW2 

RB-HW-MW4-GW1 

RB-HW-FB7 

MWVM1 90021 2A 

12-Feb-90 

VOC 

METHYLENE 

CHLORIDE 

(4ug/L)J 

RB-HW-MW2-GW2 

RB-HW-MW6-GW1 

RB-HW-MW7-GW1 

MWVM1900213A  13-Feb-90  VOC 


MWVM1900222A  22-Feb-90  VOC 


METHYLENE 

CHLORIDE 

(6ug/L) 


METHYLENE 

CHLORIDE 

(5ug/L)J 


RB-HW-MW8-GW1 

RB-HW-FB8 

RB-HW-RB10 

RB-HW-TB10 

RB-  HW-  MW2-  GW2MS 

RB-HW-MW2-GW2MSD 

RB-HW-TB12 

RB-HW-D9 

RB-HW-TB11 

RB-HW-RB11 

RB-HW-MW1-GW2 

RB-HW-D8 


RB-HW- 

RB-HW- 

RB-HW- 

RB-HW- 

RB-HW- 

RB-HW- 

RB-HW- 
RB-HW- 
RB-HW- 
RB-HW- 
RB-HW- 
RB-HW- 
RB-HW- 
RB-HW- 
RB-HW- 
RB-HW- 
RB>HW- 
HW- 


MW9-GW1 

FB10 

TB14 

RB13 

FB9 

TB15 

MW4-GW1 

D8MS 

D8MSD 

MW1>GW2 

FB7 

FB8 

RB10 

MW2>GW2 

MW6-6W1 

MW7-GW1 

RB11 

MW8-QW1 


MWBNA90Q212 


13-Feb-90  SVOC 


TABLE  D-4 

RICKENBACKER  AIR  NATIONAL  GUARD  BASE 
HAZARDOUS  WASTE  STORAGE  AREA 
METHOD  BLANK  TESTING 


TABLE  D-4 

RICKENBACKER  AIR  NATIONAL  GUARD  BASE 
HAZARDOUS  WASTE  STORAGE  AREA 
METHOD  BLANK  TESTING 


METHOD  BLANK 
ID  NUMBER 


DATE 

ANALYZED 

METHOD 

COMPOUNDS 

DETECTED 

SAMPLES 

ASSOCIATED 

MSBNA900130  30-Jan-90  SVOC  — 


MSBNA900131 


31 -Jan-90  SVOC  — 


MWBNA900201  05-Jan-90  SVOC  bls(2-ETHYLHEXYL) 

PHTHALATE 


RB-HW- 

RB-HW- 

RB-HW- 

RB-HW- 

RB-HW- 

RB-HW- 

RB-HW- 

RB-HW- 

RB-HW- 

RB-HW- 

RB-HW- 

RB-HW- 

RB-HW- 

RB-HW- 


■SU25 

■SU33 

■AB9-SS1 

•AB9-SS2 

-AB10-SS1 

■AB10-SS2 

AB12-SS3 

AB12-SS7 

■AB15-SS3 

AB15-SS8 

AB14-SS2 

AB14-SS7 

D5 

AB15-SS3 


RB-HW-FB5 

RB-HW-FB6 

RB-HW-FB7 

RB-HW-FB6 

RB-HW-FB4 


RB-HW- 

RB-HW- 

RB-HW- 

RB-HW- 

RB-HW- 

RB-HW- 

RB-HW- 

RB-HW- 

RB-HW- 

RB-HW- 

RB-HW- 

RB-HW- 

RB-HW- 

RB-HW- 

RB-HW- 


-MW4 

•MW4 

-AB11 

■AB11 

AB11 

■AB11 

MW6 

MW6 

MW7 

MW7 

MW8- 

MW8- 

D6 

D7 

AB5- 


-SS2 

-SS3 

-SS7 

-SS4 

-SS4MS 

-SS4MSD 

-SS2 

-SS3 

-SS2 

-SS3 

-SS2 

-SS3 


RB-HW-RB8 

RB-HW-RB9 


TABLE  D-4 

RICKENBACKER  AIR  NATIONAL  GUARD  BASE 
HAZARDOUS  WASTE  STORAGE  AREA 
METHOD  BLANK  TESTING 


METHOD  BLANK 
ID  NUMBER 

DATE 

ANALYZED 

— 

METHOD 

COMPOUNDS 

DETECTED 

SAMPLES 

ASSOCIATED 

MWBNAdOOSDd 

12-Feb-90 

SVOC 

RB-HB-SU4d-SS3 

RB-HB-SB4-SS1 

RB-HB-MW5-SS2 

RB-HB-MW5-SS3 

MWBNA900216 

16-Feb-90 

SVOC 

— 

RB-HW-RB12 

MSBNA900220 

21  -Feb-90 

SVOC 

— 

RB-HW-MW9-SS2 

RB-HW-MW9-SS3 

MSBNA900119A 

19-Jan-90 

SVOC 

—  — 

RB-HW-SV27 

RB-HW-SV28 

RB-HW-SV23 

RB-HW-SV26 

RB-HW-SV19 

RB-HW-SV30 

SPIKE  BLANK 

RB-HW-SV29 

RB-HW-SV22 

RB-HW-SV24 

RB-HW-SV31 

RB-HW-SV32 

MSBNA900122A  22-Jan-90  SVOC  —  RB-HW-SV37 

RB-HW-SV43 

RB-HW-SV42 

RB-HW-SV20 

RB-HW-SV34 

RB-HW~SV35 

RB-HW-SV36 

RB-HW-SV38 

RB-HW-SV39 

RB-HW-SV40 

RB-HW-SV41 

RB-HW-SV44 

RB-HW-SV45 

RB-HW-SV46 

RB-HW-SV47 

RB-HW-SV48 

RB-HW-01 

RB-HW-D2 

_ BB~HW>D3 


TABLE  D-4 

RICKENBACKER  AIR  NATIONAL  GUARD  BASE 
HAZARDOUS  WASTE  STORAGE  AREA 
METHOD  BLANK  TESTING 


METHOD  BLANK 

DATE 

COMPOUNDS 

SAMPLES 

ID  NUMBER 

ANALYZED 

METHOD 

DETECTED 

ASSOCIATED 

MSBNA90dl25A 

25-Jan-9d 

SVOC 

RB-HW-SUSTMS"  . 

RB-HW-SU27MSD 

RB-HW-SU21 

MWBNA900123 

23-Jan-90 

SVOC 

DIETHYPHTHALATE 

SPIKE  BLANK 

(15ug/L) 

SPIKE  BLANKS 
RB-HW-FB1 

RB-HW-FB2 

RB-HW-RB1 

MSVM2900125A 

25-Jan-90 

VOC 

METHYLENE 

RB-HW-AB5-SS1 

CHLORIDE 

RB-HW-AB5-SS2 

(10ug/L) 

RB-HW-AB8-SS1 

ACETONE 

RB-HW-AB8-SS2 

(10ug/L)J 

2-BUTANONE 

(6ug/L)J 

RB-HW-AB1-SS1 

4-METHYL-2- PENTANONE 

(3ug/L)J 

TETRACHLDLOETHENE 

(1ug/L)J 

TOLUENE 

(1ug/L)J 

ETHYLBENZENE 

(1ug/L)J 

MWVM1900126A 

26-Jan-90 

VOC 

METHYLENE 

RB-HW-FB3 

CHLORIDE 

RB-HW-FB4 

(8ug/L) 

RB-HW-RB2 

ACETONE 

RB-HW-TB1 

(24ug/L)J 

RB-HW-TB2  1 

RB-HW-AB1-SS2  { 

1,1,1  -TRICHLOROETHANE  1 

(4ug/L}J 

MSVM2900128A 

26-Jan-90 

VOC 

METHYLENE 

RB-HW-AB2-SS1 

• 

CHLORIDE 

f«-HW-AB2-SS2 

(4ug/gj 

RB-HW-AB6-SS1 

ACETONE 

RB-HW-AB6-SS2 

■ 

(3ug/L)J 

2-BUTANONE 

TABLE  D-4 

RICKENBACKER  AIR  NATIONAL  GUARD  BASE 
HAZARDOUS  WASTE  STORAGE  AREA 
METHOD  BLANK  TESTING 


METHOD  BLANK 

DATE 

COMPOUNDS 

SAMPLES 

ID  NUMBER 

ANALYZED 

METHOD 

DETECTED 

ASSOCIATED 

27-Jan-SO 

CHLORIDE 

RB-HW-TB3 

(lOug/L) 

RB-HW-RB5 

ACETONE 

RB-HW-TB4 

(8ug/L)J 

MSVM2900129A 

08-Feb-90 

VOC 

METHYLENE 

RB-HW-AB4-SS1 

CHLORIDE 

(lOug/L) 

RB-HW-AB4-SS2 

ACETONE 

{21ug/L)J 

2-BUTANONE 

(5ug/L)J 

TOLUENE 

(1ug/L)J 

MSVM19001XA 

30-Jan-90 

VOC 

METHYLENE 

RB-HW-AB13-SS7 

CHLORIDE 

RB-HW-AB13-SS5 

(7ug/L) 

RB-HW-AB12-SS7 

ACETONE 

RB-HW-AB12-SS3 

(25ug/L)J 

RB-HW-AB14-SS7 

RB-HW-D5 

MSVM290013QA 

30- Jan -90 

VOC 

METHYLENE 

RB-HW-AB7-SS1 

CHLORIDE 

RB-HW-AB7-SS2 

(8ug/L) 

RB-HW-AB9-SS1 

ACETONE 

RB-HW-AB9-SS2 

(16ug/L)J 

2-BUTANONE 

RB-HW-AB3-SS1 

(4ug/L)J 

MSVM1900131A 

31 -Jan-90 

VOC 

METHYLENE 

RB-HW-AB12-SS7 

CHLORIDE 

RB-HW-AB15-SS8 

(8ug/L) 

RB-HW-D4 

ACETONE 

RB-HW-AB12-SS7B 

TABLE  D-4 

RICKENBACKER  AIR  NATIONAL  GUARD  BASE 
HAZARDOUS  WASTE  STORAGE  AREA 
METHOD  BLANK  TESTING 


METHOD  BLANK 
ID  NUMBER 


DATE 

ANALYZED  METHOD 


COMPOUNDS 

DETECTED 


SAMPLES 

ASSOCIATED 


MWV1 900201 A 


01 -Feb-90 


CHLORIDE 

(8ug/L) 

ACETONE 

(10ug/L)J 

2-BUTANONE 

(4ug/L)J 

VOC  METHYLENE 
CHLORIDE 
(llug/L) 
ACETONE 
(21ug/L)J 


MSV2900201A 


01  -Feb-90  VOC 


MSVM2900202A  02-Feb-90  VOC 


METHYLENE 

CHLORIDE 

(10ug/L) 

ACETONE 

(11ug/L)J 

2-BUTANONE 

(5ug/L)J 

METHYLENE 

CHLORIDE 

(19ug/L) 

ACETONE 

(7ug/L)J 

2-BUTANONE 

(4ug/L)J 

2-HEXANONE 


RB-HW-AB10-SS1 

RB-HW-AB10-SS2 

RB-HW-AB3-SS2 

RB-HW-MW4-SS2 


RB-HW-FB5 

RB-HW-FB6 

RB-HW-TB6 

RB-HW-RB7 

RB-HW-TB5 

RB-HW-RB6 

RB-HW-RB8 

RB-HW-TB7 

RB-HW-RB9 

RB-HW-TB8 

RB-HW-MW4-SS3 

RB-HW-AB11 

RB-HW-D7 

RB-HW-MW8-SS3 

RB-HW-MW8-SS2 

RB-HW-MW7-SS3 


RB-HW-MW6-SS2 

RB-HW-MW6-SS3 


TABLE  D-4 

RICKENBACKER  AIR  NATIONAL  GUARD  BASE 
HAZARDOUS  WASTE  STORAGE  AREA 
METHOD  BLANK  TESTING 


METHOD  BLANK 

DATE 

COMPOUNDS 

SAMPLES 

ID  NUMBER 

ANALYZED 

METHOD 

DETECTED 

ASSOCIATED 

■  1  II  1  III  — 

— :g  ; 

CHLORIDE 

RB-HW-MW5-SS3 

(1200ug/L) 

RB-HW-D6130 

RB-HW-D6MS 

RB-HW-D6MSD 

RB-HW-MW7-SS2 

MSVM2g00205A 

05-Feb-90 

VOC 

METHYLENE 

RB-HW-MW6-SS3 

CHLORIDE 

RB-HW-MW5-SS2 

(9ug/L) 

ACETONE 

RB-HW-AB15-SS3 

(6ug/L)J 

2-BUTANONE 

(6ug/L)J 

MSVM2g00208A 

08-Feb->90 

VOC 

METHYLENE 

RB-HW-AB11-SS4 

CHLORIDE 

RB-HW-AB11-SS4MS 

(7ug/L) 

RB-HW-AB1 1 -SS4MSD 

ACETONE 

(4ug/L)J 

RB-HW-06 

MWVM1 90021 4A 

14-Feb-90 

VOC 

— 

RB-HW-TB13 

RB-HW-RB12 

MWVM290021SA 

15-Feb-90 

VOC 

METHYLENE 

RB-HW-MW9-SS2 

CHLORIDE 

RB-HW-MW9-SS3 

(5ug/L)J 

2-BUTANONE 

(6ug/L}J 

VINYLACETATE 

(1ug/L}J 

2-HEXANONE 

{1uO/L)J 

4-METHYL-PENTANONE 

(2ug/L)J 

TOLUENE 


Table  D-5 

RICKENBACKER  ANGB  HAZARDOUS 
WASTE  STORAGE  AREA 
SOIL  DUPUCATE  COMPARISON 


DUPLICATE  SOIL  SAMPLES 

RB-HW-D1 

RB-HW-SU28 

RPD 

Volatile  Organics: 

Vinyl  Chloride 

— 

— 

—  . 

Methylene_Chloride 

— 

— 

— 

Acetone 

— 

—  » 

T  richlorofluoromethane 

— 

—  — 

1 .1  -Dichloroethane 

— 

— 

trans- 1 ,2-Dichloroethene 

— 

2-Butanone 

— 

Trichloroethene 

—  — 

Benzene 

— 

»  — 

Toluene 

—  . 

Ethylbenzene 

— 

—  — 

m/p -Xylene 

— 

— 

— 

0- Xylene 

—  — 

—  — 

— 

Semi-Volatile  Organics: 

Fluoranthene 

170  J 

<  420 

67 

Pyrene 

190  J 

<  420 

67 

Benzo(b)Fluoranthene 

leo  J 

<  420 

67 

Diethylphthalate 

<  410 

<  420 

Chrysene 

<  410 

<  420 

Benzo(a)  Pyrene 

<  410 

<  420 

Metals: 

Antimony 

— 

—  — 

Arsenic 

— 

—  ^ 

Berylium 

— 

Cadmium 

— 

Chromium 

—  — 

-iw  » 

Cc^sper 

Lead  GF 

Lead  iCP 

—  — 

mmm  ^ 

Mercury 

—  — 

Nickel 

Selenium 

Silver 

Thallium 

Zinc 

n.Ao 


Table  D-5 

RICKENBACKER  ANGB  HAZARDOUS 
WASTE  STORAGE  AREA 
SOIL  DUPUCATE  COMPARISON 


DUPLICATE  SOIL  SAMPLES 

RB-HW-D2 

RB-HW-SU41 

RPD 

Volatile  Organics: 

Vinyl  Chloride 

— 

— 

— 

Methylene_Chloride 

— 

— 

— 

Acetone 

— 

— 

— 

T  richlorofluoromethane 

— 

— 

— 

1,1-Dichloroethane 

— 

— 

— 

trans- 1 ,2-Dichloroethene 

— 

— 

— 

2-Butanone 

— 

— 

— 

Trichloroethene 

— 

— 

— 

Benzene 

— 

— 

— 

Toluene 

— 

— 

— 

Ethylbenzene 

— 

— 

— 

m/p -Xylene 

— 

— 

— 

o-Xylene 

Semi-Volatile  Organics; 

Fluoranthene 

<410 

330  J 

47 

Pyrene 

130  J 

<  300 

14 

Benzo(b)Fluoranthene 

<  410 

<420 

Diethylphthalate 

<  410 

240  J 

16 

Chrysene 

<  410 

200  J 

2 

Benzo(a)  Pyrene 

<  410 

170  J 

19 

Metals: 

Antimony 

— 

— 

— 

Arsenic 

— 

— — 

— 

Berylium 

— 

— 

— 

Cadmium 

— 

— 

—  — 

Chromium 

— 

Copper 

— 

— 

— 

Lead  GF 

— 

LeadICP 

—  — 

Mercury 

— 

— 

— 

Nickel 

— 

— — 

Selerwjm 

—  — 

Silver 

—  ^ 

Thallium 

zmc 

.  — 

n.To 


Table  D-5 

RICKENBACKER  ANGB  HAZARDOUS 
WASTE  STORAGE  AREA 
SOIL  DUPUCATE  COMPARISON 


DUPUCATE  SOIL  SAMPLES 

RB-HW-D3 

RB-HW-SU42 

RPD 

Volatile  Organics: 

Vinyl  Chloride  —  —  — 

Methylene_Chloride  —  —  — 

Acetone  —  —  — 

Trichlorofluoromethane  —  —  — 

1,1-Dichloroethane  —  —  — 

trans-1.2-Dichloroethene  —  —  — 

2-Butanone  —  —  — 

Trichloroethene  —  —  -- 

Benzene  —  —  — 

Toluene  —  —  — 

Ethylbenzene  —  —  — 

m/p-Xylene  —  —  — 

o- Xylene  —  —  — 

Semi -Volatile  Organics: 

Fluoranthene  <410  160  J  25 


Pyrene 

200  J 

190 

Benzo(b)  Fluoranthene 

240  J 

<  440 

Diethylphthalate 

200  J 

<  440 

Chrysene 

<  410 

<  440 

Benzo(a)Pyrene 

<  410 

<  440 

Metals: 

Antimony 

— 

— 

Arsenic 

— 

—  « 

Berylium 

— 

— 

Cadmium 

— 

—  — 

Chromium 

— 

Copper 

— 

— — 

Lead  GF 

— 

—  ^ 

Lead  ICP 

— 

Mercury 

— 

— — 

Nickel 

— 

Selenium 

— 

Silver 

— 

—  . 

Thallium 

—  — 

Zinc 

—  — 

*  » 

Table  D-5 

RICKENBACKER  ANGB  HAZARDOUS 
WASTE  STORAGE  AREA 
SOIL  DUPUCATE  COMPARISON 


DUPUCATE  SOIL  SAMPLES 

RB-HW-D4 

RB-HW-AB15-SS8 

RPD 

Volatile  Organics: 

Vinyl  Chloride 

<  11 

<  11 

Methylene_Chloride 

15  B 

42  J 

95 

Acetone 

28  J 

43  J 

42 

T  richlorofluoromethane 

<  11 

<  11 

1 .1  -Dichloroethane 

<  6 

<  6 

trans- 1 ,2-Dichloroethene 

9 

<  6 

2-Butanone 

<  115 

<  111 

Trichloroethene 

250  D 

4  J 

194 

Benzene 

<  6 

<  6 

Toluene 

<  6 

<  6 

Ethylbenzene 

<  6 

<  6 

m/p -Xylene 

<  6 

<  6 

o-Xylene 

<6 

<  6 

Semi-Volatile  Organics: 

Fluoranthene 

<  380 

<  370 

Pyrene 

<  380 

<  370 

Benzo(b)  Fluoranthene 

<  380 

<  370 

Diethylphthalate 

<380 

<  370 

Chrysene 

<  380 

<  370 

Benzo(a)Pyrene 

<  380 

<370 

Metals: 

Antimony 

2.8  UN 

2.6  UN 

7 

Arsenic 

13.4 

14.5 

8 

Berylium 

0.49 

0.72 

38 

Cadmium 

0.28  B 

0.13  B 

73 

Chromium 

13.6 

18.4 

30 

Copper 

22.4  N 

19.9  N 

12 

Lead  GF 

Lead  ICP 

222  N* 

13.2  N* 

51 

Mercury 

0.057  U 

0.16 

95 

Nickel 

27.4 

30.3 

10 

Selenium 

0.36 

0.31 

15 

Sliver 

Thallium 

0.35  UNW 

0.094  UNW 

115 

Zinc 

91.1  N 

68.8  N 

28 

Table  D-5 

RICKENBACKER  ANGB  HAZARDOUS 
WASTE  STORAGE  AREA 
SOIL  DUPUCATE  COMPARISON 


DUPLICATE  SOIL  SAMPLES 

RB-HW-D5 

RB-HW-AB14-SS7 

RPD 

Volatile  Organics: 

Vinyl  Chloride 

<  12 

<  11 

Methylene__Chloride 

10  B 

8  J 

22 

Acetone 

27  J 

18  J 

40 

T  richlorof  luoromethane 

<  12 

<  11 

1 ,1  -Dichloroethane 

<  6 

<  6 

trans- 1 ,2-Dichloroethene 

<  6 

<  6 

2-Butanone 

<  116 

<  111 

Trichloroethene 

1  J 

<  6 

100 

Benzene 

5  J 

6 

18 

Toluene 

8 

<  6 

91 

Ethylbenzene 

<  6 

<  6 

m/p -Xylene 

<  6 

<  6 

0- Xylene 

<  6 

<  6 

Semi -Volatile  Organics: 

Fluoranthene 

<  380 

<  370 

Pyrene 

<  380 

<  370 

Benzo(b)  Fluoranthene 

<380 

<  370 

Diethylphthalate 

<  380 

<  370 

Chrysene 

<  380 

<  370 

Benzo(a)Pyrene 

<  380 

<  370 

Metals: 

Antimony 

3.1  UN 

3.2  UN 

3 

Arsenic 

10.6  B 

61.2 

141 

Berylium 

0.46 

0.32  B 

36 

Cadmium 

0.15 

0.16  B 

6 

Chromium 

11.7 

9.4 

22 

Copper 

19.9  N 

46N 

79 

Lead  GF 

14.6  N* 

22.9 

44 

Lead  ICP 

Mercury 

0.09 

0.055 

48 

Nickel 

22 

15.3 

36 

Selenium 

0.28 

0.6 

73 

Silver 

Thallium 

0.11  UNW 

0.09  UNW 

20 

Zinc 

66.1.  N 

73.6  N 

11 

Table  D-5 

RICKENBACKER  ANGB  HAZARDOUS 
WASTE  STORAGE  AREA 
SOIL  DUPLICATE  COMPARISON 


DUPUCATE  SOIL  SAMPLES 

RB-HW-D6 

RB-HW-MW6-SS3 

RPD 

Volatile  Organics: 

Vinyl  Chloride 

<  11 

59 

Methylene_Chloride 

4  JB 

31  B 

154 

Acetone 

3  J 

7  J 

80 

Trich  lorofluoromethane 

<  11 

<  11 

1,1-Dichloroethane 

<  6 

<  6 

trans- 1 ,2-Dichloroethene 

<  6 

1000  D 

199 

2-Butanone 

<  115 

7  J 

157 

Trichloroethene 

<6 

40 

172 

Benzene 

<  6 

<  6 

Toluene 

<  6 

1  J 

100 

Ethylbenzene 

<  6 

<  6 

m/p -Xylene 

<  6 

<  6 

0- Xylene 

<  6 

<  6 

Semi-Volatile  Organics: 

Fluoranthene 

<  380 

<  380 

Pyrene 

<  380 

<380 

Benzo(b)Fluoranthene 

<380 

<380 

Diethylphthalate 

<380 

<  380 

Chrysene 

<  380 

<  380 

Benzo(a)  Pyrene 

<  380 

<  380 

Metals: 

Antimony 

4  UN 

3.9  UN 

3 

Arsenic 

11.1  NS 

11.3  N 

2 

Berylium 

0.6 

4.9 

156 

Cadmium 

0.7 

0.2  B 

111 

Chromium 

17.3 

14.5 

18 

Copper 

19.5  * 

21.6* 

10 

Lead  GF 

9.6  N 

15.1  NS 

45 

Lead  ICP 

— 

Mercury 

0.058 

0.057  U 

2 

Nickel 

24.5 

28.5 

15 

Selenium 

0.47  N+ 

0.96  NS 

70 

Silver 

0.66  U 

0.65  U 

2 

Thallium 

0.075  U 

0.078  UW 

4 

Zinc 

73.9 

72& 

1 

Table  D-5 

RiCKENBACKER  ANGB  HAZARDOUS 
WASTE  STORAGE  AREA 
SOIL  DUPLICATE  COMPARISON 


DUPLICATE  SOIL  SAMPLES 

RB-HW-D7 

RB-HW-MW7-SS3 

RPD 

Volatile  Organics: 

Vinyl  Chloride 

<  13 

<  13 

Methylene_Chloride 

9B 

8B 

12 

Acetone 

22  J 

19  J 

15 

T  richlorofluoromethane 

1  J 

<  13 

1,1-Dichloroethane 

1  J 

<  6 

trans- 1 ,2-Dichloroethene 

2  J 

<  6 

40 

2-Butanone 

9  J 

3  J 

100 

Trichloroethene 

8 

<  6 

91 

Benzene 

76 

140 

59 

Toluene 

<  6 

4  J 

29 

Ethylbenzene 

6  J 

<  6 

67 

m/p -Xylene 

8 

<  6 

91 

o-Xylene 

10 

<  6 

108 

Semi-Volatile  Organics: 

Fluoranthene 

<  470 

<  410 

Pyrene 

<  470 

<  410 

Benzo(b)  Fluoranthene 

<  470 

<  410 

Diethylphthalate 

<  470 

<  410 

Chrysene 

<  470 

<  410 

Benzo(a)Pyrene 

<  470 

<  410 

Metals: 

Antimony 

— 

— 

Arsenic 

— 

—  — 

Berylium 

— 

— 

Cadmium 

— 

— 

Chromium 

— 

— 

Copper 

— 

— 

Lead  GF 

— 

— 

Lead  ICP 

— 

Mercury 

— 

— 

Nickel 

— 

Selenium 

— 

—  — 

Silver 

Thallium 

Zinc 

n.-re 


Table  D-6 

RICKENBACKER  ANGB  HAZARDOUS  WASTE  STORAGE  AREA 
WATER  DUPLICATE  COMPARISON 
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